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COMPOUNDS 

The present invention relates to compounds useful in the inhibition of 
metalloproteinases and in particular to pharmaceutical compositions comprising these, as weU 
5 as their use. 

The compounds of this invention are inhibitors of one or more metalloproteinase 
enzymes and are particularly effective as inhibitors of TNF-a (Tumour Necrosis Factor-a) 
production. Metalloproteinases are a superfamily of proteinases (enzymes) whose numbers in 
recent years have increased dramatically. Based on structural and functional considerations 

10 these enzymes have been classified into families and subfamilies as described in NM. Hooper 
(1994) FEBS Letters 354: 1-6. Examples of metalloproteinases include the matrix 
metalloproteinases (MMP) such as the coUagenases (MMPl, MMP8, MMP13), tiie 
gelatinases (MMP2, MMP9), the stromelysins (MMP3, MMPIO, MMPl 
CMMP7), metalloelastase (MMP12), enamelysin (MMP19), the MT-MMPs (MMP14, 

15 MMP15, MMP16, MMP17); the reprolysin or adamalysin or MDC family which includes the 
secretases and sheddases such as TNF-a converting enzymes (ADAMIO and TACE); the 
AD AM-TS family (for example ADAM-TS 1 and ADAM-TS4); the astacin family which . 
include enzymes such as procollagen processing proteinase (PCP); and other 
metalloproteinases such as the endothelin converting enzyme family and the angiotensin 

20 conv^ng enzyme family. 

Metalloproteinases are believed to be important in a plethora of physiological disease 
processes that involve tissue remodelling such as embryonic development, bone formation and 
uterine remodelling during menstruation. This is based on the ability of liie metalloproteinases 
to cleave a broad range of matrix substrates such as collagen, proteoglycan and fibronectin. 

25 Metalloproteinases are also believed to be important in the processing, or secretion, of 

biologically important cell mediators, such as tumour necrosis factor-a (TNF-a); and the post 
translational proteolysis processing, or shedding, of biologically important membrane 
proteins, such as the low affinity IgpB receptor CD23 (for a more complete list see N. M. 
Hooper et al., (1997) Biochem J. 3^:265-279). 

30 MetaUoproteinases have been associated with many disease conditions. Inhibition of 

the activity of one or more metalloproteinases may well be of benefit in these disease 
conditions, for example: various mflammatory and allergic diseases such as, inflammation of 
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the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the gastro- 
intestinal tract (especially inflammatory bowel disease, ulcerative colitis and gastritis), 
inflammation of the skin (especially psoriasis, eczema, dermatitis); in tumour metastasis or 
invasion; in disease associated with uncontrolled degradation of the extracellular matrix such 
5 as osteoarfliritis; in bone resorptive disease (such as osteoporosis and Paget's disease); in 
diseases associated with aben^ angibgenesis; die eiA^^ 

with diabetes, periodontal disease (such as gingivitis), corneal ulceration, ulceration of the 
skin, post-operative conditions (such as colonic anastomosis) and dermal woimd healing; 
demyelinating diseases of the central and peripheral nervous systems (such as multiple 
10 sclerosis); Alzheimer's disease; and extracellular matrix remodelling observed in 
cardiovascular diseases such as restenosis and atheroscelerosis. 

A number of metalloproteinase inhibitors are known; different classes of compounds 
may have different degrees of potency and selectivity for inhibiting various 
metalloproteinases. We have discovered a class of compounds that are inhibitors of 
15 iiietalloproteinases and are of particular interest in inhibiting TAC3E. The compoxmds of this 
invention have beneficial potency and/or pharmacokinetic properties. 

TACE (also known as ADAM17) which has been isolated and cloned [R. A. Black et 
al (1997) Nature 385:729-733; MJL. Moss etcd. (1997) Nature 385:733-736] is a member of 
die admalysin family of metalloproteins. TACE has been shown to be responsible for the 
20 cleavage of pro-TNF-oc, a 26kDa membrane bound protein to release 17kDa biologically 
active soluble TNF-a. [Schlondorff oZ. (2000) Biochem. J. 347: 131-138], TACEmRNA 
is found in most tissues, however TNF-a is produced primarily by activated monocytes, 
macrophages and T lymphocytes. TNF-a has been implicated in a wide range of pro- 
inflammatory biological processes including induction of adhesion molecules and chemokines 
25 to promote cell trafficking, induction of matrix destroying enzymes, activation of fibroblasts 
to produce prostaglandins and activation of the immune system [Aggarwal et al (1996) Eur. 
Cytokine Netw. 7: 93-124]. Clinical use of the anti-TNF-a biologicals has shown TNF-a to 
play an important role in a range of inflammatory diseases including rheumatoid arthritis, 
Crohn's disease and psoriasis [Onrust etal (1998) Biodrugs 10: 397-422, Jarvis et al (1999) 
30 Drugs 57:945-964]. TACE activity has also been implicated in the shedding of other 

membrane bound proteins including TGFo, p75 & p55 TNF receptors, I^selectin and amyloid 
precursor protein [Black (2002) Iht J. Biochem. Cell Biol. 34: 1-5]. The biology of TACE 
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inhibition has recentiy been reviewed and shows TACE to have a central role in TNF-a 
production and selective TACE inhibitors to have equal, and possibly greater, efficacy in the 
collagen induced arthritis model of RA than strategies that direcfly neutralise TNF-a [Newton 
et al (2001) Ann. Rheum, Dis. 60: iii25-iii32]. 
5 A TACE inhibitor might therefore be expected to show efficacy in all disease where 

TNF-a has been implicated including, but not limited to, inflammatory diseases including 
rheumatoid arthritis and psoriasis, autoimmune diseases, allergic/atopic diseases, transplant 
rejection and graft versus host disease, cardiovascular disease, reperfusion injury, malignancy 
and other proliferative diseases. 
10 We are able to provide compounds that have metalloproteinase inhibitory activity, and 

are in particular inhibitors of TACE (AD AM17). 

According to the first aspect of tiie present invention there is provided a compound of 
formula (1), a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof: . • 

15 

Y2 

1' 




B (CR12R13)^-( 

fonnula<l) 



wherdn: 

20 Y* andY^areind^endraitlyOorS; 
z is NR', O or S ; 
n is 0 or 1; 

25 

W is NR\ CR*R^ or a bond; 
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V is C(=0), NR^^C(=0), NR*^S02, SO2 or a group of fonnvda (A): 




„ _ _ _foimula(A) _„ 

whace the group of formula (A) is bonded through nitrogen to W of formula (1) and liirough 
5 carbon * to phenyl of formula (1); 

t is 0 or 1; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
10 substituted by one or more groups independently selected from nitro, trifluoromethyl, 

trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by or one or more halo), C2- 
4alkenyl (optionally substituted by halo or R'), Ca^ialkynyl (optionally substituted by halo or 
R'), Ca-ecycloalkyl (optionally substituted by R' or one or more halo), Cs^cycloalkenyl 
(optionally substituted by halo or R'), aryl (optionally substituted by halo or Ci^alkyl), 
15 heteroaryl (optionally substituted by halo or d^alkyl), heterocyclyl (optionally substituted by 
Ci.4alkyl), -SR'\ -SOR", -SO2R", -^OzNR'R". -NR^SOaR", -NHCONR'R*". -OR^ - 
NR'R^", -CONR*r" and -NR'C0R*°; or B is C2^alkenyl or Cz^alkynyl, each being 
optionally substituted by a group selected from Ci^alkyl, Ca^ycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
20 trifluoromethyl, trifluoromethoxy. -CONHR^ -<:0NRV°, -SOjR". -SOtNR^^®. - 
NR'Sb2R", Ciwtallsyl and C^alkoxy; with the provisos that: 

when V is a group of formula (A), C(=0), NR^^C(=0) or NR*^S02; or when V is SO2 and n is 
1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is CR^R^ then B is a 
group selected from aryl, heteroaryl and hetCTOcyclyl where each group is optionally 

25 substituted by one or more groups independraitly selected from nitro, trifluoromethyl, 

trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R' or one or more halo), C2. 
4alkenyl (optionally substituted by halo or R'), Ci-talkynyl (optionally substituted by halo or 
R^, Ca^cycloalkyl (optionally substituted by R' or one or more halo), Cs^jcycloalkenyl 
(optionally substituted by halo or R'), aryl (optionally substituted by halo or Ci-^alkyl), 

30 heteroaryl (optionally substitoted by halo or CuioSkyl), heterocyclyl (optionally substituted by 
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Ci^alkyl). -SR", -SOR". -SOjR", -SOsJSRV. -NR'SOzR". -NHC0NR^^°. -OR^ - 
NRV°. -CONR'R^® and -NR'COR^"; or B is Ci^alkenyl or C2-4alkynyl, each being 
optionally substituted by a group selected from Ci.4allqrl, Ca^cycloalkyl, aiyl, hetexoaryl, 
heterocyclyl whereby this group is optionally substituted by one or Moie halo, nitio, cyano, 
5 trifluoiometiiyl, trifluoromeflioxy, -CONHR*. -CX>NR'R^°, -SO2R", -S02NR'R*°, - 
NR'SOjR", Ci^alkyl and Ci^alkoxy; and 

when V is SO2 and n is 0 and is NR or a bond ; tibcn B is a group selected from bicyclic 
aryl , bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 
by one or more groups independently selected from nitro, fctifluoromethyl, trifluoromethoxy, 

10 halo, cyano, Ci^^alkyl (optionally substituted by or one or more halo), Ca^alkenyl 

(optionally substituted by halo or R^), C^alkynyl (optionally substituted by halo or R^, C3, 
6cycloalkyl (optionally substituted by R^ or one or more halo), C5.6cycloalkenyl (optionally 
substituted by halo or R^), aryl (optionally substituted by halo or Ci^allcyl), heteroaryl 
(optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted.by Ci^alkyl), 

15 -SR^\ "SOR", -S02R'\ -SOaNR^R^^ ~NR'S02R^\ -NHCONRV^ --OR^ --NR^R^^ ~ 
CONR^R^^ and -NR^COR^^; or B is Ca^alkenyl or C2-4alkynyl, each being optionally 
substituted by a group selected from Ci-4alkyl, Ca^cycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nifro, cyano, trifluoromethyl, 
trifluoromethoxy, -CONHR^, -CONR^^^, -SOaR^S --SOzNR^^^ -NR^S02R^\ Ci^alkyl 

20 andCMaUcoxy; 

R* and R^ are independently hydrogen or a group selected from Ci^alkyl, C2-6alkenyl, C2- 
ealkynyl, Cs^cycloalkyl and Cs-ecycloalkenyl where the group may be optionally substituted 
by halo, cyano, nitro, hydroxy or Ci-4alkoxy; 

25 

R^, R\ R^ and R^ are independentiy hydrogen or a group selected from Ci-ealkyl, C2-6alkenyl, 
Ca^alkynyl, Cs-ecycloalkyl, Cs-ucycloalkenyl, aryl, heteroaryl and heterocyclyl where the 
group is optionally substituted by one or more substituents independently selected from haio, 
nitro, cyano, trifluoromethyl, tiifluoromethyloxy, CMalkyl, Ca^alkenyl, Ca^alkynyl, C3. 
30 6cycloaliyl (optionally substituted by one or more R*^), aryl (optionally substituted by one or 
more R"), heteroaryl (opticmally substituted by one or more R^*^), heterocyclyl, -OR^^, -SR^^, 



100828 




-6- 

-SOR^', -COR'^ -C02R'^ -CONR^'R^, -NR'^COR", -SOaNR^^R^" and - 



or R* and R' together with the nitrogen or carbon and carbon to which tiiey are respectively 
5 attached fonn a saturated 3-7-memberBd ring optionally containing 1 or 2 hetCToatoms groups 
idectednSonf NHTC^^ S', SO rad'SOY wfiCTe' £he ririgis ^tioriany suBsBXuted on"carbein"or 
nitrogen by one or more Ci^allsyl; 

or R^ and R* together form a saturated 3- to 7-membered ring optionally containing a 
10 heteioatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitro^ by one or more Ci.4all«yl; 

or R^ and R^ together with the carbon atoms to which they are attached form a saturated 3- to 
7-membered ring optionally containing a het«x>atom group selected from NH, O, S, SO and 
15 SO2 where the ring is optionally substituted on carbon or nitrogen.by one or more Ci^alkyl; 

or R^ and R^ togetherform a saturated 3- to 7-membered ring optionally containing a 
heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more CMalkyl; 

20 

R^ is hydiogCT or a group selected from Cwalkyl, Cz-ealkenyl, C2^allsynyl, heteroalkyl, C3. 
7cycloalkyl, aryl, heteroaryl ot heterocyclyl where the group is optionally substituted by halo, 
Ci^alkyl, Ci^alkoxy, Ca-vcycloalkyl, heterocyclyl, aryl, heteroaryl and heteroallqrl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
25 and/or on its optional substituent by one or more substitutents independently selected from 
halo, cyano, Cwalkyl, nitro, halcCiuvalkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi^alkyl, C3- 
7cycIoalkyl, heterocyclyl, Ci-4alkoxyCMalkyl, haloCMalkoxyCi^alkyl, carboxyCi^alkyl, - 
0R2\ -C02R^\ -SR^. -50R^, -SOaR^. -NR^^COR", -CONR^^R" and -NHCONR^^R^^; 

30 or R^ and R^ together with the carbon atoms to which fliey are each attached and (CR^R\ 
form a saturated 5- to 7-membered ring optionally containing a het^oatom group selected 
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from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or nitrogen by 
one or more Ci^alkyl; 

is selected from hydrog^, Ci^alkyl and haloCi^alkyl; 

5 

and R^® are independently hydrogen, Ci-ealkyl or Cs^cycloallq^l; 

or and R^® together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring; 

10 

R^ ^ is Ci^alkyl or Ca^cycloalkyl; 

R^^ and R^^ are independently selected from hydrogm, Ci-ealkyl and Cs-gcycloalkyl; 

15 R^"* is hydrogen, -NR^R^ or Ci^alkyl (optionafly substituted by halo, -OR^ and -NR^R^); 
R^^, R^ and R^ are independently hydrogen or Ci.6alkyl; 

R- ^ is selected from halo, Ci^alkyl, Cs-ecycloall^l and Ci^alkoxy; 

20 R^^ is hydrogen or a group selected from Ci-6alkyl, Cs^cycloalkyl, Cs^cycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylCi-4alkyl and heteroatylCi^alkyl where the group is 
optionally substituted by one or more halo; 

R^^ and R^ are independently a group selected from Ci-ealkyl, Cs-ecycloalkyl, C5- 
25 6cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi-4alkyl 
where the group is optionally substituted by one or more halo; 

R^° is hydrogen, Ci^alkyl or Ca-ecycloalkyl; 

30 or R^^ and R^ together with the nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 
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R^^ andR^ are independently hydrogen, CMalkyl, haloCiutalkyl, aryl. arylCi^alkyl and 
benzoyl. 

According to a second aspect of the invention there is provided a compound of 
5 formula (1), a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof wherein: 
~ ' Y*"mdrY^ i5eln<3ep5ide5ifly 'O OT^ 

zisNR^Oo^S; 

10 nisO; 

WisNR^ or a bond; 

VisSOz; 

15 

tisOor 1; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 

20 trifluoromeflioxy, halo, cyano, C^alkyl (optionaUy substituted by R' or one or more halo), Ca- 
4alkenyl (optionaUy substituted by halo or R'), C2.4alkynyl (optionally substituted by halo or 

Cs^ycloallcyl (optionally substituted by R* or one or more halo), C5.«cycloalkenyl 
(optionaUy substituted by halo or R^. aryl (optionaUy substituted by halo or CiwtaUcyl), 
heteroaryl (optionaUy substituted by halo or Ci^aUcyl), heterocyclyl (optionaUy substituted by 

25 Ci^aUcyl), -SR^ -SOR". -S02R^ -SOjNR'R^". -NR^SOzR", -NHCONR'R*". -OR^ - 
C0NRV° and -NR^COR^'^ ; or B is Ca^aUcenyl or Cz^aUcynyl, each being optionaUy 
substituted by a group selected from CMaUcyl, Cj-ecycloaUsyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionaUy substituted by one or more halo, nitro, cyano, trifluoromethyl, 
trifluoromethoxy. -CONHR', -CONRV^.-SOaR", -SOaNR^'", -NR'SOzR". C^aUcyl 

30 and Ci^alkoxy; 
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provided that when t is 0 and B is monocyclic aiyl, monocyclic heteroaryl or monocyclic 
hetMocyclyl flien the monocyclic group that is B is substituted on the carbon or nitro^n 
adjacent to the atom to which the oxygen is attached, by a group described above; 

5 is hydrogen or a group selected from Ci^alkyl, C2^alkenyl, Cz^alkynyl, Ca-scyclodkyl and 
cyclopentenyl where the group may be optionaUy substituted by halo, cyano, nitto, hydroxy or 
Ci^alkoxy; 

and R* are independently hydrogen or a group selected from Ci^alkyl, C2^alkenyl, C2- 
10 4allcynyl, Ca^cycloalkj^, cyclopentenyl, aiyl, heteroaryl and heterocyclyl where the group is 
optionally substituted by one or more substituents independently selected from halo, nitro, 
cyano, trifluoromethyl, tiifluoromethyloxy, Ci^alkyl, Cj-ialkenyl, Ca^alkynyl, Cs^jcycloalkyl 
(optionally substituted by one or more R"), aryl (optionally substituted by one or more R ), 
heteroaryl (optionally substituted by one or more R"), heterocyclyl, -OR", -SR*', -SOR , - 
15 SOiR'^-CONR^R^*' and -NR'^COR''; 

or R^ and R^ together with the nitrogen or carbon and carbon to which they are respectively 
attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected form NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
20 nitrogen by one or more Ci^alkyl; 

or R^ and R* together form a saturated 3- to 7-membered ring optionaUy containmg a 
heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci-4alkyl 

25 

r'' is hydrogen or a group selected fromCMalkyl, heteroalkyl. Ca-scycloalkyl, aryl, heteroaryl 
or hetMocyclyl where ttie group is optionally substituted by halo, Cwallqrl, Ci.4alkoxy, C3- 
scycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and wherein &e group from which 
r'' may be selected is optionally substituted on the group and/or on its optional substituent by 
30 one or more substitutents independenfly selected from halo, cyano, CMalkyl, nitro, haioCi- 
4alkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi.4alkyl, Ca-scycloalkyl, heterocyclyl, Ci. 
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4alkoxyCi-4alkyl, haloCi^alkoxyCi^alkyl, carboxyCi^alkyl, -OR^\ --^COJ^^K -SR^. -SOR^ 
-SOsR^, -CONR^^R^^ and -NHCONR^^R^^ 

or R^ and R^ together with the carbon atoms to which they are attached form a saturated S- to 
5 7-membered ring optionally containing a heteroatom group selected from NH, O, S and SO2 
where the ring is optionally substituted on carbon or nitrogen by one or more Cl-4alkyl; 

R^ is selected from hydrogen, Ci^alkyl and haloCi^alkyl; 

10 R^ and R^® are independrady hydrogen, Ci^alkyl or Cs-scycloalkyl; 

or R^ and R^® together with the nitrogen to which they ace attached form a heterocyclic 4 to 7- 
membered ring. 

15 R^Ms Ciu»aUqrl or Ca-scycloalkyl; 

R^^ and R^^ are independently selected from hydrogen, Ci^alkyl and C3-4cycloalkyl; 

R^^ is hydrogpn or Ci-4alkyl; 

20 

R" is selected from halo, Ci^alkyl, Cs-scycloalkyl and Ci^alkoxy; 

R^^ is hydrogen or a group selected from Ci-4alkyl, Cs-scycloalkyl, Cs^cycloalkenyl, saturated 
heterocyclyl, aiyl, heteroaryl, arylCi-4alkyl and heteroarylCi^alkyl where the group is 
25 optionally substituted by one or more halo; 

R^^ and R^ are independently a group selected from Ci-4alkyl, Ca-scycloalkyl, C5- 
6cycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, aiylCi-4alkyl and heteroarylCi-4alkyl 
where the group is optionally substituted by one or more halo; 

30 

R^^ is hydrogen, Ci^alkyl or Ca-scycloalkyl; 
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or R and together with the nitrogen to which they are attached form a heterocyclic 4- to 
6" membered ring; 

R^^ and R^ are independently hydrogen, Ci^alkyl, haloCi-4alkyl, aryl, arylCi^alkyl and 



It is to be understood that, insofar as certain of the compounds of formula (1) defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon or sulphur atoms, the invention includes in its definition any such optically active or 

10 racemic form which possesses metalloproteinases inhibition activity and in particular TACE 
inhibition activity. The synthesis of optically active forms may be carded out by standard 
techniques of organic chemistry well known in the art, for example by synthesis from optically 
active starting materials or by resolution of a racemic form. Similarly, the above-mentioned 
activity may be evaluated using the standard laboratory techniques referred to hereinafter. 

15 Compounds of formula (1) are therefore pro>dded as enantiomers, diastereomers, 

geometric isomers and atropisomers. 

Within the present invention it is to be understood that a compound of the fomiiila (1) 
or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of tilie possible tautomeric forms. It is to be 

20 understood tiiat die invention encompasses any tautomeric form which has metalloproteinases 
inhibition activity and in particular TACE inhibition activity and is not to be limited merely to 
any one tautomeric form utilised within the formulae drawings. The formulae (kawings 
within this specification can represent only one of the possible tautomeric forms and it is to be 
understood that the specification encompasses aU possible tautomeric forms of the compounds 

25 drawn not just those forms which it has been possible to show graphically herein. 

It is also to be understood that certain compounds of the formula (1) and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to 
be understood that the invention encompasses aU such solvated forms which have 
metalloproteinases inhibition activity and in particular TACE inhibition activity, 

30 It is also to be understood that certain compounds of the formida (1) may exhibit 

polymorphism, and that the invention encompasses all such forms which possess 
metalloproteinases inhibition activity and in p^cular TACE inhibition activity. 



5 



benzoyl. 




The present invention relates to the compounds of formula (1) as hereinbefore 
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
phaimaceutically acceptable salts, but other salts may be useful in the production of the 
compounds of formula (1) and their pharmaceutically acceptable salts. Phannaceutically 

5 acceptable salts of the invention may, for example, include acid addition salts of the 

compounds"onOTmt^ (1) as herdnb^OTJsdeaaedw^^ basTclblbrm^'cE 
salts. Such acid addition salts include but are not limited to hydrochloride, hydrobromide, 
citrate and maleate salts and salts formed with phosphoric and sulphuric acid. In addition 
where the compounds of formula (1) are sufficienfly acidic, salts are base salts and examples 

10 include but are not limited to, an alkali metal salt for example sodium or potassium, an 
alkaline earfli metal salt for example calcium or magnesium, or organic amine salt for 
example triethylamine or tris-(2-hydroxyethyl)amine 

The compounds of formula (1) may also be provided as in vivo hydrolysable esters. 
An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or hydroxy 

15 group is, for example a pharmaceutically acceptable ester whicli is cleaved in the human or 
animal body to produce the parent acid or alcohol. Such esters can be identified by 
administering, for example, intravenously to a test animal, flie compound under test and 
subsequently exandning the test animal's body fluid. 

Suitable pharmaceutically acceptable esters for carboxy include Ci-6alkoxymethyl 

20 esters for example methoxymethyl, Ci^alkanoyloxymethyl esters for example 

pivaloyloxymethyl, phthalidyl esters, Cs-gcycloalkoxycaibonyloxyCi^alkyl esters for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters for example 
5-methyl-l,3-dioxolen-2-onylmethyl; and Ci.6alkoxycarbonyloxyethyl esters for example 
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of 

25 this invention. 

Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters such 
as phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Beamples of oc-acyloxyalkyl ethers include acetoxymethoxy and 
30 2,2-dimethylpropionyloxymethoxy. A selection of ot-vivo hydrolysable ester forming groups 
for hydroxy include Ci-ioalkanoyl, for example formyl, acetyl; benzoyl; phenylacetyl; 
substituted benzoyl and phenylacetyl, Ci-ioalkoxycarbonyl (to give alkyl carbonate esters), for 
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exampleethoxycarbonyl; di-(Ci-4)allcylcarbamoyl and iV-(di-(Ci-4)allqdaininoethyl)-iV- 
(Ci-4)alkylcarbanioyl (to give carbamates); di-(Ci-4)alkylaminoacetyl and carboxyacetyl. 
Examples of ring substituents on phenylacetyl and benzoyl include aminomethyl, (Ci. 
4)alI<ylan3inomethyl and di-((Ci-4)alkyl)aminomethyl, and morpholino or piperazino linked 
5 from a ring nitrogen atom via a methylene linking group to the 3- or 4- position of the benzoyl 
ring. Other interesting in-vivo hydrolysable esters include, for example, R^C(0)0(Ci-6)alkyl- 
CO-, wherein R"^ is for example, benzyloxy-(Cr4)alkyl, or phenyl). Suitable substituents on a 
phenyl group in such esters include, for example, 4-(Ci-4)piperazino-(Ci-4)alkyl, piperazino- 
(Ci-4)alkyl andmorpholino-(Ci-4)alkyl. 



In this specification the generic term "alkyr includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight chain version only and references to individual branched-chain 
alkyl groups such as ^-butyl are specific for the branched chain version only. For example, 

15 "Ci^alkyl" includes methyl, ethyl, propyl, isopropyl, butyl and f-butyl and examples of 

"Ci.6alkyr* include the examples of "Ci^alkyl"and additionally pentyl, 2,3-dimethylpropyl, 3- 
methylbutyl and hexyl. An analogous convention applies to other generic terms, for example 
"C2:4alkenyl" includes vinyVaUyl aiid 1-propenyl and examples of "Ca-ealkenyl" include the . 
examples of "Cz^alkenyr and additionally 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2- 

20 enyl, 3-methylbut-l-enyl, 1-pentenyl, 3-pentenyl and4-hexenyL Examples of "C2-4allcyayl" 
includes ethynyl, 1-propynyl, 2-propynyl, 3-butynyl and examples of "C2-6alkynyrinclude the 
examples of "C2^allcynyr and additionally 2-pentynyl, hexynyl and l-methylpent-2-ynyL 
Where examples are given for generic terms, it should be noted that these examples are not 
limiting. 

25 "Cycloalkyl" is a monocyclic, saturated alkyl ring. The term "Csujcycloalkyl" includes 

cyclopropyl and cyclobutyl. The term "C3-5cycloalkyl" includes "C3-4cycloalkyl and 
cyclopentyl. The term "Cs-ecycloalkyl" includes "Cs-scycloalkyl", andcyclohexyl. The term 
"C3.7cycloalkyl" includes "Cs^cycloaUq^l" and additionally cyclc^eptyl. The term "C3. 
locycloalkyl" includes "C3.7cycloalkyl" and additionally cyclooctyl, cyclononyl and 

30 cyclodecyL 



10 
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"Cycloalferaiyr is a monocyclic ling containing 1, 2, 3 or 4 double bonds. Examples 
of "Cs^cycloalkenyl" are cyclopentenyl, cyclohratenyl and cyclohexadiene and examples of 
"Cs-iocycloalkenyl" include the examples of "Cs^ycloalkenyl" and cyclooctatriene. 

Unless otherwise specified "aryl" is monocyclic orbicycUc. Examples of "aryl" 
5 therefore include phenyl (an example of monocyclic aiyl) and naphthjd (an example of 
bicyclic aiyl). 

Examples of "arylCi^alkyl" are benzyl, phenethyl, naphthylmethyl and naphthylethyl. 

Unless otherwise specified 'lietercaryl" is a monocyclic or bicyclic aryl ring 
containing 5 to 10 ring atoms of which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, 
10 sulphur or oxygen where a ring nitrogen or sulphur may be oxidised. Examples of heteroaryl 
are pyridyl, imidazolyl, quinolinyl, cinnolyl, pyrimidinyl, thienyl, pyrrolyl, pyiazolyl, 
thiazolyl, oxazolyl, isoxazolyl and pyrazinyl. Preferably heteroaryl is pyiidyl, imidazolyl, 
quinoUnyl, pyrimidinyl, thienyl, pyrazolyl, thiazolyl, oxazolyl and isoxazolyl. More 
preferably heteroaryl is pyridyl, imidazolyl and pyrimidinyl. Examples of "monocyclic 
15 heteroaryl" are pyridyl, imidazolyl, pyrimidinyl, thienyl, pyrrolyl, pyrazolyl, thiazolyl, 
oxazolyl, isoxazolyl and pyrazinyl. Examples of •'bicyclic heteroaryl" are quinoUnyl and 
cinnolinyl. 

Examples of "heteroarylCj-4alkyl" are pyridyhnethyl, pyridylethyl, pyrimidinylethyl, 
pyrimidinylprDpyl, pyrimidinylbutyl, imidazolylpropyl, imidazolylbutyl, quinolinylpropyl, 

20 1,3,4-triazolylpropyl and oxazolylmefliyl. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic or bicyclic 
ring (unless otherwise stated) containing 4 to 12 atoms of which 1, 2, 3 or 4 ring atoms are 
chosen from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a -CH2- group can optionally be replaced by a -C(0)-; and where 

25 unless stated to the contrary a ring nitrogen or sulphur atom is optionally oxidised to form the 
. N-ojdde or S-bxide(s); a ring -NH is optionally substituted by acetyl, fonnyl, methyl or - 
mesyl; and a ring is optionally substituted by one or more halo. Examples and suitable values 
of the term *'heterocyclyl" are piperidinyl, iV-acetylpiperidinyl, N-methylpiperidinyl, N- 
fonnylpiperazinyl, iV-mesylpiperazinyl, homopiperazinyl, piperazinyl, azetidinyl, oxetanyl, 

30 morpholinyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, indoUnyl, pyranyl, dihydro-2H- 
pyranyl, tetrahydrofuranyl, 2,5-dioximidazolidinyl, 2,2-dimethyl-l,3-dioxolanyl and 3,4- 
dimethylenedioxybenzyl. Preferred values are 3,4-dihydro-2H-pyran-5-yl, tetrahydrofuran-2- 
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yl, 2,5-dioxiimda2olidinyl, 2,2-<iimethyl-l,3-dioxolan-2-yl and 3,4-dimethylenedioxybenz3d. 
Examples of monocyclic hetCTOcyclyl are piperidinyl, iV-acetylpiperidinyl, N- 
methylpiperidinyl, iV-fonnylpiperazinyl, AT-mesylpiperazinyl, homopipcxazinyl, piperazinyl, 
azetidinyl, oxetan^d, morpholinyl, pyranyl, tetrahydrofuranyl, 2,5-dioximidazolidinyl and 2^- 
5 dimefhyl-l,3-dioxolanyl. Examples of bicyclic heteiocycl>d are tetrahydtoisoquinolinyl, 
tetrahydroquinolinyl, indolinyl and 3,4-dimethylenedioxybenzyl. Examples of saturated 
hetCTocyclyl are piperidinyl, pyrrolidinyl and morpholinyl. 

The term "halo" refers to fluoro, chloro, bromo and iodo. 

Examples of "Ci^alkoxy" include methoxy, ethoxy, propoxy and isopropoxy. 
10 Examples of "Ci^alkoxy" include the examples of "Clujalkoxy" and additionally pentyloxy, 
1-ethylpropoxy and hexyloxy. 



one carbon atom replaced by a hetero group indepradently selected from N, O, S, SO, SO2, (a 



bromopropyl, l-fluoroprop-2-yl and 4-chlorobutyl. Scamples of "haloCi^alkyl" include the 
examples of "haloCi^alkyl" and 1-chloropentyl, 3-chloropentyl and 2-fIuorohexyl. 

Examples of 'liydroxyCi^alkyl" include hydroxymethyl, 1-hydroxyefliyl, 2- 
hydroxyethyl, 2-hydroxypropyl, l-hydioxyprop-2-yl and 4-hydioxybutyl. 
20 Example of "CMalkoxyCi.4al]£yr include methoxymethyl, ethoxymethyl, 

medioxyethyl, methoxypropyl and propoxyfoutyl. 

Exanq)les of "haIoCi-4alkoxyCi.4alkyr include l-(chloromethoxy)ethyI, 2- 
fluoroetfaoxymethyl, 2-(4-bromobutoxy)ethyl and 2-(2-iodoethoxy)ethyl. 

Examples of "caiboxyCwalkyl" include carboxymediyl, 2-carboxyethyl and 2- 
25 carboxypropyl. 

Heterocyclic rings are rings containing 1, 2 or 3 ring atoms selected from nitio^, 
oxygen and sulphur. "Heterocyclic 5 to 7-membered" rings pyrrolidinyl, piperidin)!, 
piperazinyl, homopiperidinyl, homopiperazinyl, thiomoipholinyl , thiopyranyl and 
morpholinyl. •'Heterocyclic 4 to 7-membered" rings include flie examines of ••heterocyclic 5 
30 to 7-membered" and additionally azetidinyl. 

Where optional substituents are chosea from •'one of more" groups or substituents it is 
to be understood that this definition includes all substituents being chosen from one of the 



••Heteroalkyr* is alkyl containing at least one carbon atom and having at least 



15 



hetero group being a hetero atom or group of atoms). 

Examples of '•haloCi.4al]qrr include fluoromethyl, I-chloroethyl, 2-chloroethyl, 2- 
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spedfied groups or the substituents being chosen from two or more of the specified groups. 
Preferably "one or more" means "1, 2 or 3" and this is particularly the case when the group or 
substituent is halo. "One or more" may also means "1 or 2". 

Compounds of the present invention have been named with the aid of computer 
5 software (ACD/Name version 5.09). 

Preferred values of Y\ Y^ z, n, W, V. t. B. R^ R^ R^ R^ R', R" and R" are as 
follows. Such values may be used where appropriate with any of the definitions, claims or 
^nbodimrats defined hereinbefore or hereinafter. 

10 

In one aspect of the invention and are ho± O. 
In another aspect Y* and Y^ are both S. 



15 



8 

In one aspect of the invention z is NR . 



In one aspect of the invention n is 1- 
In another aspect n is 0. 



In one aspect of the invention W is NR^ 
In another aspect W is OR^R^. 
In afurther aspect W is abond 



In one aspect of the invention V is C(=0). NR^'C(=0), NR^'SOa or a group of formula (A)- 
In one aspect of the invention V is a group of formula (A). 
25 fii another aspect of the invention V is SO2. 

In anotfieif aspect of the invention V is C(=0). - - - 

In another aspect of the invention V is NR^^C(=0). 
In another aspect of the invention V is NR^^SOz. 



30 In one aspect of the invention t is 0. 
In another aspect of the invention t is 1. 
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In one aspect of the invention, when V is a group of formula (A), C(=0), NR^^C(=0) or 
NR^^SOz; or when V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and 
n is 0 and W is CR^R^; then B is a group selected from aryl, heteroaryl and heterocyclyl where 
each group is optionally substituted by one or more groups independently selected from nitro, 
5 trifluorometiiyl, trifluoromethoxy, halo, Ci^alkyl (optionally substituted by one or more halo), 
Ca^alkynyl, heteroaryl, -OR^, cyano, -NR^R^^ -CONR^^^ and ^NR^COR^^ or B is C2. 
4alkenyl or Ca^alkynyl optionally substituted by C^alkyl, Ca-ecycloalkyl or heterocyclyl. 

In another aspect, when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^SOa; or when 
10 V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is 
OR^R^; then B is phenyl, naphthyl, pyridyl, quinolinyl, isoquinohnyl, thieno[2,3-2>]pyridyl, 
thieno[3,2-fc]pyridyl, 1,8-naphthyridinyl, 3,4-melhylenedioxybenzyl, 1,6-naphthyridinyl, 
thieno[2,3-rflpyrimidinyl or thieno[3,2-d]pyrimidinyl where each is optionally substituted by 
one or more groups independently selected from nitro, trifluoromethyl, trifluoromethoxy, 
15 halo, Ci^alkyl (optionally substituted by one or more fluoro), C2-4alkynyl, heteroaryl, -OR^ 
cyano, -NR^R^^ --CONR^R^® and -NR^COR^^; or B is vinyl or ethynyl optionally substituted 
by Ci^aUcyl. 

In another aspect when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^S02; or when 
20 V is SO2 and n is 1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is 
CR^R^; then B is phenyl, naphthyl, pyridyl, quinolinyl, isoquinolinyl, dueno[2,3-fe]pyridyl, 
thieno[3,2-fc]pyridyl, 1,8-naphthyridinyl, 3,4-metiiylenedioxybenzyl, 1,6-naphthyridinyl, 
thieno[2,3-4]pyrimidinyl or thieno[3,2-d]pyrimidinyl where each is optionally substituted by 
one or more groups independently selected from trifluoromethyl, trifluoromethoxy, fluoro, 
25 chloro, bromo, methyl, isopropyl, ethynyl, cyano, acetamido, propyloxy, prop-2~yloxy, 

methoxy, nitro, pyrrolidinylcarbonyl, iV-propylcaibamoyl, pyrrolidinyl, piperidinyl, isoxazolyl, 
pyrazolyl, imidazolyl, oxazolyl, thiazolyl, pyrimidinyl and pyridyl; or B is vinyl or ethynyl 
optionally substituted by methyl or ethyl. 



30 In a furflier aspect when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^S02; or 
when V is SO2 and n is 1 and W is NR^ , CR^R^ or a bond; or when V is SO2 and n is 0 and W 
is CR^R^; then B is quinolin-4-yl, naphthyl, 2-methylquinolin-4-yl, 3-metiiylnaphthyl, 7- 
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mediylquinolin-5-yl, 6-methylqumolin-8-yl, 7-methyUsoquinoUn-5-yl, 6-methylthieno[2,3- 
fc]pyridyl, 5-methylthieiio[3,2-fc]pyridyl, 2-methyl-1.8-naphthyridinyl, 2- 
trifluoromethylquinolm-4-yl, 2-ethynylquinolin-4-yl, 7-chloroqumolin-5-yl, 7-fluoro-2- 
methylquinolm-4-yl, 2-melhyl-iV-oxoquiiiolin-4-yl. 3-methyUsoquinolin-l-yl, 5-fluoro-2- 
5 methylquinolin-4-yl, 2,6-dimethylpyrid-4-yl, 2,5-dimethylpyridin-4-yl. 2,5-dmiethylphen3d, 3- 
meAoxyphenyl'i'S-difTuoropire^^^^ pyrid-2-yi:pynB^3^pynd:-4:3^i;Z6- ' 

difluoro-3-niethylphenyl, 2-chloro-6-fluorophenyl, 3-fluoro-6-methylphenyl. phenyl, 2- 
methylphenyl, 3-cWorophenyl, 2-bromophenyl, 2-fluorophenyl, 2,6-difluorophenyl, 3- 
fluoiophenyl, 4-trifluoroinethylphenyl, 2^hlorophenyl, 3,4-dichlorophenyl, 4-chlorophenyl. 
10 4-bromophenyl. 2-cyanophenyl. 4-fluorophenyl, 2-fluoio-3-methylphenyl. 4-methylphenyl. 
2,4-dichlarophenyl, 2,6-dichlatophenyl, 2,4,6-trimethylphenyl, 3-methylphenyl, 3,4- 
dimelhylphenyl, 4-methoxyphenyl, 3,5-dimethylphenyl, 4-pK)p-2-ylphenyl, 3-chloio-4- 
methylphenyl, 3,4-methylenedi6xybeiizyl, 5-fluoro-2-methylpyridinyl, 2,4-dimethylphenyl. 1- 
methylquinolinyl, 2-chloro-4-fluorophenyl, 2-chloio-4-trifluoromethylphenyl, 2-bromo-4.6- 
15 difluorophenyl, 2-bromo-4-fluoropheiiyl, 2.4-dichlorophenyl, 2-cyanopheriyl, 2-bromophenyl,-. 
2-chlorophenyl. 2-acetamidophenyl, 2-(prop-2-yloxy)phenyl, 2-trifluoromethylphenyl, 2- 
bromo-4-chlotophenyl, 2-methoxy-4-methylphenyl, 4-chloro-2-nitrophenyl, 4-methyl-2- 
nitrophenyl, 2,4-difluorophenyl, 2-mtrophenyl, 4-bromo-2-fluorophenyl, 2-methoxy-4- 
nitrophenyl, 2-(pyirolidin-l-ylcarb<myl)phenyl, 2-chloio-4-nitrophenyl, 2-(//-prop-2- 
20 yl)carbamoylphenyl, 2-(pynoUdin-l-yl)phenyl, 2-(piperidin-l-yl)phenyl, 4-bromo-2- 

methoxyphenyl, 2-£luoro-4-nitrophenyl, 2-chloio-4-bromophenyl, 2-chloro-4-methylphenyl, 
2-chloro-4-methoxyphenyl. 4-fluoio-2-methoxyphenyl, 2-fluoro-4-chlorophenyl, 4-fluoro-2- 
methylphenyl, 2-(isoxazol-5-yl)phenyl. 3-chloropyrid-2-yl. 7-chloroquinoKn-4-yl, 3- 
cyanopyrid-2-yl, 8-chloroquinolin-4-yl, 3-trifluonnethylpyrid-2-yl, 3-chloro-5- 
25 trifluoromethylpyrid-2-yl, 3,5-dichloropyrid-2-yl. 6-chloroquinolm-4-yl, 5-methylthieno[2.3- 
d]pyriMdin-4^yl, 7-methyltWeno[3.2-igpyrinudm-4-y^ 

ylphenyl, 4-chloro-2-(isoxa2ol-5-yl)phenyl. 2-(isoxazol-5-yl)-4-trifluoromethylphenyl, 2- 
imidazol-S-ylphenyl, 2-(oxazol-5-yl)phenyl, 2-(thiazol-5-yl)phenyl, 2-(pyrimidm-2-yl)phenyl, 
2-(pyrid-2-yl)phenyl, 6-fluotoquinolin-4-yl. 2-methylquinolin-4-yl, 6-chloro-2- 
30 methylquinolin-4-yl, l,6-naphthyridin-4-yl, 1hieno[3,2-i»]pyrid-7-yl, 5-fluoro-2-(isoxazol-5- 
yl)phenyl. 4-fluoro-2-(isoxazol-5-yl)phenyl, 4-chloro-2-trifluoromethylphenyl, 2-chloio-5- 
fluoiophenyl, vinyl, ethynyl, prop-l-enyl, piop-l-ynyl orbut-l-ynyl. 



100828 



-19- 



Ih one aspect of the invention, when V is SO2 and n is 0 and W is NR^ or a bond; B is a group 
selected from bicyclic aryl, bicyclic heteroaryl and bicyclic heterocyclyl, where each group is 
optionally substituted by one or more groups independently selected from nitro, 
5 tnfluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionally substituted by one or more halo), 
Ci^alkynyl, heteroaryl, -OR^, cyano, -NR^*^ -CONR^^® and -NR^COR*®; or B is C2. 
4alkenyl or C2-4alkynyl optionally substituted by Ci-4alkyl, Cs-dcycloalkyl or heterocyclyl. 

In another aspect when V is SO2 and n is 0 and W is NR^ or a bond; B is naphthyl, quinolinyl, 
10 isoquinolinyl, thieno[2,3-fe]pyridyl, thieno[3,2-fe3pyridyl, 1,8-naphthyridinyl, 3,4- 
methylenedioxybenzyl, 1,6-naphthyridinyl, thieno[2,3-d]pyrimidinyl or thieno[3,2- 
^flpyrimidinyl where each is optionally substituted by one or more groups independently 
selected ficom nitro, trifluoromethyl, trifluoromethoxy, halo, Ci-4alkyl (optionally substituted 
by one or more fluoro), C2^alkynyl, heteroaryl, -OR^ cyano, -NR^^®, -CONR^^^ and - 
15 NR^^COR^^ or Bis vinyl or ethynyloptionaDy substituted by Ci-4alk^ 

In another aspect when V is SO2 and n is 0 and W is NR^ or a bond; B is naphthyl, quinolinyl, 
isoqxxinolinyl, thieno[2,3-fc]pyridyl, thieno[3,2-i7]pyridyl, 1,8-naphthyridinyl, 3,4- 
methylehedioxybenzyl, 1,6-naphthyridinyl, thieno[2,3-flpyrinudinyl or thieno[3,2- 
20 dlpyrimidinyl where each is optionally substituted by one or more groups indqpendentiy 
selected from trifluoromethyl, trifluoromethoxy, fluoro, cMoio, bromo, methyl, isopropyl, 
ethynyl, cyano, acetamido, propyloxy, prop-2-yloxy, methoxy, nitro, pyrrolidinylcaibonyl and 
iV-propylcari5amoyl; or B is vinyl or ethynyl optionally substituted by metiiyl or ethyl. 

25 In another aspect when V is SO2 and n is 0 and W is NR^ or a bond; B is quinolin-4-yl, 

naphthyl, 2-methylquinolin-4-yl, 3-methylnaphthyl, 7-methylquinolin-5-yl, 6-methylquinoiin- 
8-yl, 7-methylisoquinolin-5-yl, 6-methylthieno[2,3-b]pyridyl, 5-methylthieno[3,2-b]pyridyl, 2- 
methyl-l,8-naphthyridinyl, 2-trifluoromethylquinolin-4-yl, 2-etiiynylquinolin-4-yl, 7- 
chloroquinolin-5-yl, 7-fluoro-2-mefliylquinolin-4-yl, 2-methyl-iV-oxoquinolin-4-yl, 3- 

30 methylisoquinolin-l-yl, 5-fluoro-2-methylquinolin-4-yl, 3,4-methylenedioxybenzyl, 1- 
methylquinolinyl, 7-chloroquinolin-4-yl, 8-chloroquinoUn-4-yl,-6-<*loroquinolin-4-yl, 5- 
methylthieno[2,3-d]pyrunidin-4-yl, 7-methyltMeno[3,2-<i]pyrirnidin-4-yl, 8-fluoroquinolin'4- 
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yl, 6-fluoroquinolin-4-yl, 2-metbylquinolin-4-yl, 6-chloro-2-methylquinoUn-4-yl, 1,6- 
naphthyridin-4-yl, thieno[3,2-fe]pyri<i-7-yl, vinyl, ethynyl, prop-l-enyl. prop-l-ynyl or but-1- 
ynyl. 

5 In one aspect of the invention B is a group selected from aryl and heteioaiyl where each 
group iroption^ysubstitutedb5r OT^or more ^oups independMy selected fibrSEalb; 'CT 
4alkyl (optionally substituted by one or more halo), C2.4alkenyl (optionaUy substituted by halo) 
and C2-4alkynyl (optionally substituted by halo); or B is C2-4alkenyl or C2-4alkynyl, each being 
OptionaUy substituted by a group selected from Ci-4alkyl, Ca-ficycloalkyl, aryl, heteroaryl, 
10 heteacocyclyl wheaceby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromethyl, trifluoromethoxy, -CX)NHR^ -CONRV", -SO2R", -SOaNR^R^^ - 
NR'SOaR", Ci.4alkyl and Cwalkoxy, 

provided that when t is 0 and B is monocyclic aryl or monocyclic heteroaryl then the 
monocycUc group that is B is substituted on the carbon or nitrogen adjacent to the atom to 
15 which the oxygen is attached, by a substirtuent group described above. 

In another aspect of tiie invention B is a group selected from quinolinyl, pyridyl and phenyl 
where each group is optionally substituted by one or more metiiyl, tiifluoromethyl, 
trifluoromethoxy, halo or isoxazolyl. 

20 

Ja a fbrttier aspect of tiie invention B is 2-methylquinolin-4-yl, 2,5-dimethylphenyl or 2,5- 
dimethylpyrid-4-yl. 

In one aspect of the invention is hydrogen or methyl. 

25 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen, methyl, propyl or phenyl. 

30 Jn one aspect of the invention R* and R' togetiier with die nitirogen or carbon and carbon to 
which they are respectively attached form a 2,2-dimethylthiomorpholine, piperidine, 
pyrrolidine, piperazine, morpholine, cyclopentane or cyclohexane ring. 
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In one aspect of the invention R"* is hydrogen or methyl. 

In one aspect of the invention and together form a pyrrolidine ring or a tetrahydro-2H- 
5 pyranring. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ and R^ together with the carbon atoms to which they are 
10 attached form a piperidine ring substituted by methyl. 

In one aspect of the invention R^ is hydrogen or methyl. 

In one aspect of the invention R^ is hydrogen or a group selected from Ci^galkyl, C3- 
15 vcycloalkyl, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by 
heterocyclyl, aryl and heteroaryl; and wherein the group from which R^ may be selected is 
optionally substituted on the group and/or on its optional substituent by one or more 
substituterits independently selected from h^lo, cyano, Ci^alkyl, -^R^^, -COJS.^^, - 
NR^^COR^^ -NR^^COzR^ and -CONR^^R^. 
20 . 

In another aspect R^ is hydrogra or a group selected from Ci^aUc/1, arylCi.4a]kyl, 
heteroarylCi-4alkyl, heterocyclylCi-4alkyl, aryl, heteroaryl, heterocyclyl and Ca-^cycloalkyl 
where the group is optionally substituted by cyano, Ci-4alkyl, halo, -OR^\ -COaR^^ and - 
NR^^COzR^l 

25 

In a further aspect R^ is selected from hydrogen, methyl, ethyl, propyl, prop-2-yl, butyl, tert- 
butyl, 2-methylpropyl, 1-hydroxyethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-cyanoethyl, 
phenyl, pyridyl, benzyl, 3-methylbenzyl, phenylethyl, 4-chlorophenylethyl, 4- 
fluorophenylethyl, phenylpropyl, 4-chlorophenylpropyl, 4-fluorophenylpropyl, 4- 
30 methylpiperazin-l-yletfayl, morpholin-4-ylpropyl, pytinaidin-2-ylethyl, pyrimidin-2-ylpropyl, 
pyrimidin-2-ylbutyl, 5-fluoropyrimidin-2-ylpropyl, imidazol-l-ylpropyl, imidazoH-ylbutyl, 
1,3,4-triazolylpropyl, piperidinyl, carbamoylphenyl, tetrahydro-2H-pyranyl, tetrahydro-2H- 
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pyranylmethyl, pyrid-2-ylmethyl, pyrid-4-ylinethyl, pyrid-3-ylmethyl. piperidin-4-ylmethyl, N- 
(t-butoxycatbonyl)pip6ridin-4-yl. , benzyloxyetiiyl, n-(t-butoxycarbonyl)piperidin-4-ylmethyl. 
(3.4.4-trimethyl-2.5-dioxiinidazoUdin-l-yl)mettiyl, and N-benzoyl-N-phenylaminomethyl. 

5 In one aspect of the invention and R*' together with the caibon atoms to which they are 
"^ch'attach^'^d'^^^n fom a'p^ridiJiyl, py55ffdiioT,Wera^ of mOTpholiEfe-ring— 

In one aspect R^ is hydrogen or methyl. 
10 In one aspect R' is hydro^n or methyl. 
In one aspect R" is hydrogen or methyl. 
In one aspect R" is methyl. 

15 

In one aspect R^is hydrogen or metixyl. 
one aspect R^^ is hydrogen or methyl. 
20 In one aspect R" is hydrogen, mefliyl or amino. 
In one aspect B}^ is hydrogen or methyl. 
In one aspect R^^ is hydrogen or methyl. 

25 

ii one aspect R" is selected from fluoro, chloro* methyl ormethoxy. 

In one aspect of the invention R^** is a group selected from Ci.6alkyl. aryl and arylClu^alkyl 
where the group is optionally substitoted by halo. 
30 In another aspect R« is a group selected from methyl, phenyl and benzyl where the group is 
optionally substituted by chloro. 
In one aspect of the invention R^^ is methyl. 
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In one aspect of the invention R*^ is hydrogen or a group selected from Ci-ealkyl, aryl and 
arylCi^alkyl where the group is optionally substituted by halo. 

In another aspect R^^ is hydrogen or a group selected from methyl, phenyl and benzyl where 
5 the group is optionally substituted by chloro. 

In one aspect R^^ is hydrogen or methyl. 
> 

In one aspect R^^ is hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl. 

10 

In one aspect R^ is hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl. 
In another aspect R^ is hydrogen or methyl. 

In one aspect R^ is hydrogen or methyl. 

15 

In one aspect R^ is hydrogen or methyl. 

In one aspect of the invention R^ is a group selected from Ci-6alkyl, aryl and arylCi-^alkyl 
where the group is optionally substituted by halo. 
20 In another aspect R^ is a group selected from methyl, phenyl and benzyl where the group is 
optionally substituted by chloro. 
In one aspect of flie invration R^ is methyl. 

A preferred class of compound is of the formula (1) wherein: 
25 Y^andY^arebotiiO; 
z is NR^; 
nisOor 1; 

W is NR\ CR^R^ or a bond; 

V is a group of formula (A), C(=0), NR^^C<=6) or NR^^S02; 
30 tisOorl; 

B is a group select^ from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl. 
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trifluoromethoxy. halo, cyano, Ci.4alkyl (optionaUy substituted by or one or more halo). Ca- 
4alkenyl (optionally substituted by halo or R^. Cwalkynyl (optionally substituted by halo or 
R^), Ca^cycloalkyl (optionally substituted by R' or one or more halo), Cs^ycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), 
5 heteroatyl (opti^allysubstitutedby haloor CiuiaBq^)^hetoTCyclyKoptiona]l^ substituted by 

NR -CONR'R^" and -NR'C0R^°; or B is C2^alkenyl or Ca^alkynyl, each being 
optionaUy substituted by a group selected from d-^alkyl, Ca^scycloalkyl, aryl. heteroaryl. 
heterocyclyl whereby this group is optionally substitated by one or more halo, nitro, cyano, 
10 trifluoromethyl, tiifluoiomethoxy, -CO^IHR^ -CONRV^ -SO2R". -SOzNR^'^ - 
NR'SOzR", Ciuialkyl and Ci-4alkoxy; 
R^ and R^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R"^, R^, R**, R^ R', R", R*^ R" and R^^ are independently hydrogen or methyl; 
15 R" is methyl; 

R*' is hydrogen or a group selected from Ci^alkyl, Cs-vcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; anc 
wherein the group from which R"' may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents indepdndently selected from 
20 halo, cyano, Q^alkyl.-0R^\-CO2R^\ -NR^^COR^, -NR^^CO^R^ and -CONR^^R^; 
R^'* is hydrogen, methyl or amino; and 

R^* and R^^ are independenUy hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

A pref«ied class of compound is of the formula (1) wherein: 
25 and are both O; 

" zis'NR^r ' ~ ' ' ~ ' ' 

n is 1; 

W is NR\ CR^R* or a bond; 
V is SO2; 
30 tisOorl; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionaUy 
substituted by one or more groups independently selected from nitro, trifluoromethyl. 
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tiifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by or one or more halo), C2. 
4alkenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally substituted by halo or 
R^)» Cs^ycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^, aryl (optionally substituted by halo or Ci-4alkyl), 
5 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl), -SR", S0R^\ -S02R^\ --S02NR^^\ -NR^SOaR^^ -NHCONR^^^ -OR^ - 
NR^R^°, -CONR^^^ and -NR^COR^^ or B is Ca^alkenyl or C2^alkynyl, each being 
optionally substituted by a group selected from Ci-4alkyl, Ca-ecycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
10 trifluoromethyl, trifluoiomethoxy. -CONHR^ -CONR^^^, SOtR^K -SOaNRV^ - 
NR^S02R", Ci.4alkyl and Ci-4alkoxy; 
R^ and R^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R^ R^ R^ R^ R^ R^° R" and R" are independently hydrogen or methyl; 
15 R" is methyl; 

R^ is hydrogen or a group selected from Ci-^alkyl, Ca-vcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substiitutents independently selected from 
20 halo, cyano, Ci^alkyl, -OR^\ -C02R^\ -NR^^COR^, -NR^^COiR^ and-CONR^^R^^; and 
R^^ and R^ are independently hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

Another prefeixed class of compound is of the formula (1) wherein: 
25 and are both O; 
z is NR\ 
nis 0; 

Wis CR^R^ 
Vis SO2; 
30 tisOorl; 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl. 
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trifluoromethoxy, halo, cyano, Ci.4alkyl (optionaUy substituted by R' or one or more halo), C2. 
4alkeiiyl (optionally substituted by halo or R*). Cwalkynyl (optionally substituted by halo or 
R**), Ca^ycloallcyl ((q»tionally substituted by R' or one or more halo), Cs^cycloalkoiyl 
(optionally substituted by halo or R*), aryl (optionally substituted by halo or Ci.4alkyl), 
5 heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionaUy substitut ed by 

NRV°, -CONR'R^** and -NR'COR*"; or B is C2-4alkenyl or C2-4alkynyl, each bemg 
optionally substituted by a group selected from Ci^alkyl, Ca^icycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby fliis group is optionaUy substituted by one or more halo, nitro, cyano, 
10 trifluoromethyl. tiifluoromethoxy, -CONHR*. -CONR^^°, -^OzR", -S02NRV°, - 
NR'SOzR", Ciuialkyl and Ci^alkoxy; 
R^ and R^ are independently hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R"*, R^ R^, R*°, R^^ and R" are independently hydrogen or methyl; 
15 R" is methyl; 

R'' is hydrogen or a group selected from Ci^salkyl, Cs-Tcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherem the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independently selected from 
20 halo, cyano. Ci^alkyl, -OR", -COjR^S -NR=^*COR^, -NR^CCbR"^ and -CONR^R^; and 
R^^ and R^ are independendy hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

Another preferred class of compound is of the formula (1) wherein: 
and are both O; 
25 zisNR"; 

nisO;' ' ' - - 

WisNR* or a bond; 
Vis SO2; 
t is 0 or 1; 

30 B is a group selected from bicyclic aryl, bicyclic heteroaryl and bicyclic heterocyclyl, where 
each group is optionally substituted by one or more groups independently selected from nitro, 
trifluoromethyl, trifluoromethoxy, halo, cyano, CMalkyl (optionally substituted by R' or one 
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or more halo), Ca^alkenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally 
substituted by halo or R^), Cs^cycloalkyl (optionally substituted by R^ or one or more halo), 
Cs^ycloalkenyl (optionally substituted by halo or R^), aryl (optionally substituted by halo or 
Ci-4allsyl), heteroaryl (optionally substituted by halo or Ci-4alkyl), heterocyclyl (optionally 
5 substituted by Ci^alkyl), -^R^\ -^OR^\ -SOzR^S -S02NR^^°, -NR'^SOaR". - 

NHCONR^^^ -OR^ -NR^R^^ -CONR and -NR^COR^®; or B is Cz^alkenyl or Cj. 
4alkynyl, each being optionally substituted by a group selected from Ci^alkyl, Cs^cycloaikyl, 
aryl, heteroaryl, heterocyclyl whereby this group is optionally substituted by one or more halo, 
nitro, cyano, trifluoromethyl, trifluorometiioxy, -CONHR^, -CONR^R^^ -S02R^^ - 
10 SOaNR^^®, -NR^S02ll", Ci^alkyl and Ci-4alkoxy; 
R^ is hydrogOT or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R*, R^ R^, R^^ R^^ and R" are independenfly hydrogen or methyl; 
R^Msmethyl; 

15 R^ is hydrogen or a group selected from Ci^alkyl, Cs-ycycloalkyl, aryl, heteroaryl or 

heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independentiy selected from 
halo, cyano, Ci^alkyl,-0R^S ^02R^\ ^NR^^COR^, -NR^^COaR^^ and-CONR^^R^^ and 

20 R^^ and R^ are independenfly hydrogen, methyl, ethyl, phenyl, benzyl or benzoyl. 

Another preferred class of compound is of the formula (1) wherein: 
Y^andY^arebotiiO; 
z is NR^; 
25 nisO; 

W is NR^ or a bond; 
Vis SO2; 
t is Dor 1; 

B is a group selected from aryl and heteroaryl where each group is optionally substituted by 
30 one or more groups independenfly selected from halo, Ci^alkyl {optionally substituted by one 
or more halo), C2-4alkenyl (optionally substituted by h^o) and C2-4alkynyl (optionally 
substituted by halo); or B is C2^alkenyl or C2-4alkynyl, each being optionally substituted by a 
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group selected from Ci^aUsyl, Cs^cycloalkyl, aryl, heteroaryl, heterocyclyl whereby this group 
is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, trifluoromethoxy, 
-CONHR^ -CONR^R^^ -SO2R", -SOaJSR^^^ -NR^S02R^\ Ci-4alkyl and Ci-4alkoxy; 
provided that when t is 0 and B is monocyclic aryl or monocyclic heteroaryl then the 
5 monocyclic group fliat is B is substituted on the carbon or nitrogen adjacent to the atom to 
which flie"oxygen is attached, by agroup describeii above 

is hydrogen or methyl; 
R^ is hydrogen, methyl, propyl or phenyl; 

R^, R^ R^ R^^ R^^ and R^^ are independently hydrogen or methyl; 
10 R^Ms methyl; 

R^ is hydrogen or a group selected firom Ci^alkyl, Ca-vcycloalkyl, aryl, heteroaryl or 
heterocyclyl where the group is optionally substituted by heterocyclyl, aryl and heteroaryl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independenfly selected from 
15 halo, cyano, Ci^alkyl,-0R^S-C02R^\ ^NR^'COR^, --NR^^COsR^ and -CONR^^R^; and 
R^^ and R^^ are independently hydrogen, methyl, ethyl, phenyl, benzyl and benzoyl.. 



In another aspect of the invention, preferred compounds of the invention are any one 

of: 

20 5-{3-Methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2^^ 
imidazolidine-2,4-dione; and 

5-(l-{3-Methyl-3-[4-(2-methyl'^uinolm-4-yhnethoxy)-phenyl]-2^ 
imidazolidine'-2,4-dione. 

25 In another aspect the present invention provides a process for the preparation of a 

compound of formula (-1) or a phannaeeutically acceptable salt or in. vivo hydrolysable ester 
thereof wherein and are both O, z is NR^ and R^ is hydrogen, which comprises 
convertmg a ketone or aldehyde of formula (2) into a compound of formula (1); 



30 
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B_(CRl2R13)^-0^^^ R« B— (CRi2Ri3)j"0"'^^ RS 

formula (2) formula (1) 

Scheme 1 

and thereafter if necessary: 
5 i) converting a compound of the fomiula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a phannaceutically acceptable salt or in vivo hydrolysable ester. 

The hydanoin can be prepared by a number of methods for example; 
10 a) The aldehyde or ketone may be reacted with ammonium carbonate and potassium 
cyanide in aqueous alcohols using the method of Bucherer and Bergs (Adv. Het. " 
C/icm., 1985,38, 177). 
b) The aldehyde or ketone could be first converted to the cyanohydiin and then 
furdier reacted with ammonium carbonate (Chem. Rev^ 1950, 56, 403).^ 
15 c) The aldehyde or ketone could be converted to the alpha-amino nitrile and then 

eiflier reacted with ammonium carbonate or aqueous carbon dioxide or potassium 
cyanate followed by mineral acid (Chem. jRev, 1950, 56, 403). 

The process may further comprise a process for the preparation of a ketone or aldehyde of 
20 formula (2) wherein V is SO2, and W is NR^ (indicated as a compound of formula (2')) 
which process comprises converting an ester of formula (3') (where R is Ci-ioalkyl) into an 
aldehyde or ketone of formula (2'); 

R3 R4 o n 0 

B- -O^^-*^ I, R» ^ B— (CR«R»),-0^^-*^ k ^ 

formula (3*) formula (2^ 

25 

Scheme 2 
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Suitable reagents for such a transformation are Grignard reagents to prepare ketones or 
diisobutylaluminium hydride in dichloromethane at -78°C under an argon atmosphere to 
prepare aldehydes. 



Theester^f formula (3~) caahe prepaied'byieaction of a compound of formula wim a 
compound of formula (5') or its salt under standard sulphonamide formation conditions (e.g. 
triethylamine in DCM at temperatures from 0"C to 50°C); 



10 



formula (4*) formula (5*) 



formula (3*) 



Scheme 3 



Many compounds of fonnula (5') are conmieicially available. 
15 The sulphonyl chloride of foimula (4') can be prepared as outlined in Scheme 4 which 
comprises; 

.SNa ^s^^o 



B— (CRi2Ri3)j— OH 
formula (6) 

or 

B— (CR12R13),— X 
formula (6*) 



B— (CRl2Rl3)j. 

fomnula (7) 



B— (CR«R^3)— C 




— a 



-o 



fomnula (4*) 



Scheme 4 



20 a) reacting the monosodium salt of 4-mercaptophenol with acetic anhydride (J. Am. 
Chem. Soc, 1956, 78, 854.) to yield S-(4-hydroxyphenyl)ethanethioate; 
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reacting S-(4-hydroxyphenyl)ethanethioate with an alcohol of formula (6) under 
Mitsunobu type conditions or by reaction of S-(4-hydroxyphenyl)ethanethioate 
with a halide of formula (6*) by deprotonation with a base such as sodium hydride, 
LEIMDS or caesium carbonate in a solvent such as DMF, THF or DMSO at O^^C to 
lOO^C to give a compound of formula (7); and 

oxidising a compound of foraiula (7) by bubbling chlorine gas into a solution of 
the thiol ester in glacial acetic acid at temperatures fix^m 0°C to room temperature 
to yield the sulphonyl chloride of formula (4*). 



10 



Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is 
a group of formula A and W is a bond (indicated as a compound of formula (2*)) comprises 
converting an ester of formula (3*) (where R is Ci-ioalkyl) into a ketone or aldehyde of 
15 formula(2*). 



B— {CR«Ri3),-0' 




formula (3*) 



B— {CR«Ri3)j-0 




R3 



Q 



R5 R8 



fonmulaXZ*) 



20 



Scheme 5 

Suitable reagents for such a transfonnation are Grignard reagents to prepare ketones or 
diisobutylaluminium hydride in dichloromethane at -78°C under an argon atmosphere to 
prepare aldehydes. 



25 Altanaatively the aldehyde or ketone of formula (2*) may be prepared by the route shown in 
Scheme 6 which comprises: 
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R3 R* 



B— {CRi2R«)— O' 




OR 



RS R8 



B— (CR«R^3)^— O 




R3 R4 o 
V/Vn C 



^7\/n OH 
R5 Re 



formula (8) 



formula (3*) 




B— (OR12R13),— O 




RS R6 Me 



formula (2*) 



formula (9) 



Scheme 6 



5 a) reacting the ester of formula (3*) with a base such as NaOH, KOH or potassium 

carbonate in alcohols or aqueous alcohols at room temperature to lOO^C followed by 
neutralisation with e.g. acetic acid, to give an acid of formula (8); 

b) reacting the acid of formula (8) witii N, 0-dimethlyhydroxylamine hydrochloride 
under standard amide coupling conditions or by reacting with triphenylphosphine, 

10 carbon tetrabromide and triethylamine in dichlormethane for 10 to 60 minutes (Synth. 

Commun., 1990, 20, 1105), to give an amide of formula (9); and 

c) reacting the amide of formula (9) with a reducing agent such as DIBAL or lithium 
aluminium hydride to give an aldehyde of formula (2*) or reacting with Grignard 
reagents to give a ketone of formula (2*). 

15 



The ester of formula (3*) may be prepared as shown in Scheme 7; 
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formula (10) 

formula (11) 



PGO 



PQO 



H R3 R4 




OR 



formula (14) 



PGO 




HO 



M R3 R4 



formula (12) 



R5 R8 
formula (5) 



R3. R* 




O R5 
formula (15) 

B— (CR^2Ri3)— OH . 

formula (6) 
B— (CR^2R^3)— X 
formula (6') 

R3 R4 




The process of Scheme 7 comprises the steps of: 
5 a) reacting an ester of formula (10), where PG is a protecting group such as benzyl 
and R is Cuoalkyl, with a base such LDA or LHMDS in THF at a temperature of 
VS'^C to O^'C followed by reaction with allyl bromide for 30 min to 2 h to give an 
allylated product of formula (11); 



100828 



-34- 

b) reacting the allylated product of formula (1 1) with ozone, until no more starting 
compound can be observed by tic or hplc/ms followed by reduction of the resultant 
ozonide with e.g. dimethylsulphide, triphenylphosphine or polymer supported 
triphenylphosphine to give an aldehyde of formula (12); 

c) reacting the aldehyde of formula (12) with an amine or amine salt of formula (5) 



(where R is Ci.ioallcyl) in a solvent such as DCM or DCE in the presence of a base 
such as TEA or DIPEA for 30min to 2h before addition of a reducing agent such as 
sodium triacetoxyborohydride, sodium borohydride or sodium cyanoborohydiide 
and reacted at room temperature for 2 to 24 h. to give an amine of formula (13); 

10 d) cyclisation of the amine of formula (13) by heating in an inert solvent such as 
toluene to 90-1 lO^'C for 1 to 4 h to give a lactam of formula (14); 
e) removal of the protecting group to give a phenol of formula (15) (if a benzyl 
protecting group is used this can be removed by treatment with palladium on 
carbon in the presence of either hydrogen of cyclohexene); 

15 f) reacting the phenol of formula (15) with an alcohol of formula (6) under 

Mitsunobu type conditions or by reaction of the phenol with a halide of formula 
(6') by deprotonation with a base such as NaH, LHMDS in a solvent such as DMF 
or THF at O^C to lOO^'C or deprotonation with caesium carbonate in the presence of 
tetrabutyl ammonium iodide in DMSO at room temperature to lOO^^C to give a 

20 compound of formula (3*)- 



Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is a 
group of formula A and W is NR^ (indicated as a compound of formula (2^)) comprises: 
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formula (17) 




R! 



B-{CR«Ri3),- 




R3R^ 
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R« R8 



Ri R3 R« 



PQO 




fonmula (12) 



R« R6 

formula (16) 



R1R3 Q 



forrrtula (19) 



B— (CR«Ri3),— O' 




B_(CR12R13)— OH 

fonmula (6) 
B— (CR«R«)j— X 
formula {6*) 

R3R4 



R3R* Q 
R« W 



formula (3^) 



Scheme 8 



a) reacting an aldehyde of formula (12) with an hydrazine or hydrazine salt of 

S formula (16) in a solvent such as DCM or DCE in the presence of a base such as 

TEA or DIPEA for 30min to 2h before addition of a reducing agent such as sodium 
triacetoxyborohydride, sodium borohydride or sodium cyanoborohydride and 
reacted at room temperature for 2 to 24 h to give a hydrazine of formula <17); 

b) cyclisation of the hydrazine of formula (17) by heating in an inert solvent such as 
10 toluene to 90-110°C for 1 to 4 h to give a lactam of formula (18); 

c) removal of the protecting group to give a phenol of formula (19) (if a benzyl 
protecting group is used this can be removed by treatment with palladium on 
carbon in the presence of eithCT hydrogen of cyclohexene); 

d) reacting the phenol of formula (19) with an alcohol of formula (6) under 

15 Mitsunobu type conditions or by reaction of the phenol with a halide of formula 

(6*) by d^rotonation with a base such as NaH, LHMDS in a solvent such as DMF 
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OT TEBP at 0°C to 100^ or dqirotonation with caesium carbonate in the presence of 
tetrabutyl ammonium iodide m DMSO at room temperature to 100°C to give a 
compound of formula (3'^); 

converting the ester of formula (3^^) to an aldehyde or ketone of formula (2'^). 



Suitable reagents for the transformation of e) are Grignard reagents to prepare ketones or 
diisobutylaluminium hydride in dichloromethane at -78°C under an argon atmosphere to 
prepare aldehydes. 

10 The hydrazine of formula (16) when n is 0 or its salt can be prepared by reaction of a 

hydrazine of formula (20) with an alpha-halo ester of formula (21) in the presence of a base 
such as sodium melhoxide in an inert solvent e.g. DCM at a temperature of room temperature 
to reflux. 



15 



;m-n-h + 

H 

formula (20) 



R4 OR 

formula (21) 



O R 



formula (16) 



Scheme 9 



20 



For the hydrazine of formula (16) when n is 1, a beta-halo ester should be used in place of the 
alpha-halo ester in Scheme 9. 

Alternatively a process for the preparation of a ketone or aldehyde of formula (2) where V is 
C(=0), W is NR* and is hydrogen (indicated as a compound of formula (2*)) comprises 
converting an ester of formula (3*) into an aldehyde or ketone of formula (2*). 



B- (CR«R") ,— O 




Ri 

formula (3*) 



B— (CR«Ri3),-0 




R6 RS 



formula (2*) 



25 



Scheme 10 
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The ester of foimula (3*) can be prepared by reaction of a compound of formula (4*) with a 
compound of formula (5*) or its salt under standard amide formation conditions (e.g. 
triethylamine in DCM at temperatures from O^'C to SO^'C). In addition the carboxylic acid 
derivative of formula (4^) could used in place of the acid chloride, in which case a coupling 
5 agent such as HATU, CDI or EDAC could be used (see Scheme 1 1). 



B— (CR«R«)t-0' 




formula (4*) formula (5*) 

formula (3*) 



Scheme 11 

10 

Many compounds of formula (5*) are commercially available. . . 

The acid chloride or acid of formula (4^) can be prepared as outlined in Scheme 12: 




+ 

B— OH 
formula (6) 

or 

B— (CR«R13),-X 
formula (6*) 

15 

Scheme 12 

The process of Scheme 12 comprises the steps of: 

a) reacting methyl 4-hydroxybenzoate with an alcohol of formula (6) under 
20 Mitsunobu type conditions or by reaction of metiiyl 4-hydroxybenzoate with a 



formula (4') 



B— (CR«R^3),— O''^^ 



formula (4*) 
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halide of fonnula (6') by deprotonation with a base such as potassium carbonate, 
sodium hydride, LHMDS or caesium carbonate in a solvent such as acetone, DMF, 
THF or DMSO at 0»C to lOCC to give an ester; 
b) hydtolysing the ester to the acid of formula (4*) using, for example, lithium 
5 hydroxide or sodium hydroxide in water at 0°C to 100°C; then 

~c) tibe~idd'rffonra)Ia'(4*) can either "be uiea'aiiicay or transfcMmedinlbTiie acTd" 
chloride of formula (4*) using, for example, oxalyl chloride in DCM at -50°C to 
RT. 

10 Alternatively a process for the preparation of a ketone or aldehyde of fonnula (2) where V is 
C=0 and W is CR^R^ or a bond (indicated as a compound of fonnula (2")) comprises: 




15 



R8 Re 
tormula 21 



fbrmula 23 



Friedel Crafts 
hydrolysis of ketal/ acetal 



R3 R* R7 



B— (CR«Ri3)«— O 

formula Z 




Scheme 13 



a) protecting a ketone or aldehyde of fonnula 21 via the ketal/ acetal with 1,2-ethanediol 
~ andp-toliiene^^ 

b) fonning the acid chloride of formula 22 using oxalyl chloride in DCM; 

c) Friedel-Crafts acylation of an arylether of formula 23 using the acid chloride and 
20 aluminium trichloride in DCM; and 

d) hydrolysis of the ketal/ acetal using aqueous HCl or TFA to yield a ketone or aldehyde 
of formula 2". 
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The ketone or aldehyde of formula (2") could then be converted to the hydantoin as described 
above. 



The aiylether of this preparation can be prepared by reacting phraol with B(CR*^R^^)t-LG, 
S wh^ LG is a leaving group such as bromide, chloride, mesylate, tosylate or iodide in the 
presence of a base such as sodium hydride or liHMDS. 

In another aspect the present invention provides a process for the preparation of a compoimd 
of formula (1) or a pharmaceutically acceptable salt or in vivo hydrolysable ester wherein V is 
10 SO2, W is NR} and is hydrogen, which process comprises coupling a sulphonyl chloride of 
formula (4') with a hydantoin of formula (24) under standard sulphonamide formation 
conditions. 



jfyi 

B— (CR«R«),— O""^^ 




formula (4*) 



H RS 

formula (24) 



Ji^ OH ^5 )i6 R7 



-NPG , , 
NPQ 



formula (1) 



15 



Scheme 14 



Also provided is a process for the preparation of a hydantion of formula (5^^) as shown in 
Scheme IS which comprises: 



IV 




R3 R« HN-^ 

I R» Rfl R^ U 




H O 
formula t24) 



20 



formula (27) 
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leacting dibraizylamine with a halo ketone or aldehyde of formula (25) in an inert 
solvent such as THF or DCM in the presence of a base e.g TEA at room 
temperature for 24h to give a protected amino ketone or aldehyde of formula (26); 
reaction of the ketone or aldehyde under hydantion formation conditions to give a 
hydontoin of formula (27); and 

removal of the benzyl protecting groups by reaction with palladium/hydrogen to 
yield a hydantoin of formula (24). 

10 There is also provided a process for the preparation of a compound of formula 1 where V is 
NR"C(=0)- or NR^^SOz- and W is NRi or a bond, which process conqnises: 




B— {CR«R"), 

Schrane 16 



15 a) alkylating 4-nitrophenol with a compound of formula (6') where X is a leaving group 
(e.g. -CI, -Br, -OMs) by deprotonation with a base such as sodium hydride, LHMDS 
or caesium carbonate in a solvent such as DMF, THF or DMSO at Qf^ to 100"C or a 
Mitsunobu reaction with a compound of formula (6); 
b) reduction of the nitro group using e.g. Zn/ HCl or SnCla/ HCl; 

20 c) sulphamide formation (when W is NR^) by reaction with SO2CI2 in DCM at 

temperatures from -78"C to RT to form a chlorosulphonamide intermediate followed 



a) 

5_ _ _b) 
c) 
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by addition of an anaine of formula 24 using standard sulphonamide formation 
conditions, e.g. in DCM with triethylamine; 

d) sulphonamide formation (W is a bond) by addition of a hydantoin sulphonyl chloride 
of formula QC) using standard sulphonantiide formation conditions, e.g. in DCM with 

5 triethylamine; 

e) amide formation (W is a bond) by addition of a hydantoin carboxylic acid of formula 
(Y) using standard amide formation conditions, e.g. using ED AC, CDI or HATU in 
DCM along with dimethylaminopyridine; 

f) Urea formation (W is NR}) by addition of triphosgene in DCM to forai an 

10 intermediate carbamoyl chloride followed by addition of an anaine of formula (24) 

with triethylamine. 



An amine of formula CMfhss already been desoibed (see Scheme 14). A sidphonyl chloride 
15 of formula (X) can be formed as follows: 



R«R* RT O R^R4 R7 P R7 




f omrujia (28) 




R5 Re ^ RO ^ RMf« \ 

formula (29) 



Scheme 17 





20 The process of Scheme 17 comprises the steps of: 

a) transforming tiie hydroxy hydantoin of formula (28) (which can be prepared by 
standard methods from fddehydes and ketones as described above) into a leaving group 
(LG) using, for sample, tosyl chloride, mesyl chloride in DCM with triethylamine; 

b) displacing the LG using the anion of benzylthiol (deprotonated using NaH) in IHF; 
25 c) protecting the hydantoin with a protecting group e.g. benzyl using benzyl bromide 

sodium hydride in THF; and 



100828 



-42- 

d) treating the benzylthioether of formula (29) with chlorine gas in aqueous acetic acid to 
yield the sulphonyl chloride of formula (X). 



An acid of formula (Y) can be formed as follows: 



R3 R4 



R3R4 



R7 p 



R3R4 




Rs R6 
fomiula (30) 



formula (31) 
Scheme 18 



fomiula (Y) 



The process of Scheme 18 comprises the steps of: 

a) reacting the aldehyde or ketone of formula (30) with arranonium carbonate and 
10 potassium cyanide in aqueous alcohols to give the hydantoin or formula (31); 

b) hydrolysing the ester (where R is Ci-ioalkyl) with aqueous lithium or sodium 
hydroxide to give the acid of formula (Y). 

Further provided is a process for the preparation of a compound of formula (1) where V is 
15 SO2 and W is a bond or CR^R^ which process comprises: 




Scheme 19 



20 




a) transforming the hydroxy hydantoin of formula (32) (which can be prepared by 
standard methods from aldehydes and ketones as described above) into a leaving group 
(LG) using, for example, tosyl chloride, mesyl chloride in DCM with Iriethylamine; 

b) displacing the LG with the anion of benzenefeiol (deprotonated using NaH) in THF; 
5 and 

c) oxidising the thioether of formula (33) to the sulphone using, for example mCPBA in 
DCM. 

A compound of formula (1) can be prepared by removal of protecting groups on the 
10 hydantoin directly. The protecting group can be rerrtao'-t^utyloxycarbonyl (BOC), benzyl 
(Bn) or benzyloxycarbonyl (cbz). These can be removed by treatment with TFA or HCl in 
dioxane for the former or by treatment with palladium/hydrogen for flie latter two. 

It will be appreciated that certain of the various ring substituents in fixe compounds of 

15 the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or inamediately 
following the processes mentioned above, and as such are included in tiie process aspect of the 
invention. Such reactions and modifications include, for example, introductioh of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 

20 of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particidar exsmaples of aromatic substitution 
reactions include ttie introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
alviminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 

25 using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogen group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid witii heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

30 It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups in ttie compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
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skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T,W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991), Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

5 A suitable protecting group for an amino or alkylamino group is, for example, an acyl 

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or ^-butoxycarbohyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 

10 group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 

15 arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 
acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment 
with an allc/lamine, for example dimethylanoinopropylamine, or with hydrazine. 

20 A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arybnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 

25 a smtable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Altematirely m aiylmethyl group such as a benzyl group-may be removed, for example; by - 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 

30 with a base such as sodium hydroxide, or for example a r-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
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acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art 



As stated hereinbefore the compounds defined in the present invention possesses . 
metalloproteinases inhdbitory activity, and in particular TACE inhibitory activity. This 
property may be assessed, for example, using the procedure set out below. 

10 Isolated Enzyme Assays 

Matrix Metalloproteinase familY including for example MMP13. 

Recombinant human proMMPlS may be expressed and purified as described by 
knauper etal^ \Y, Knauper oZ., (1996) The Biochemical Joumal 271:1544-1550 (1996)]. 

15 The purified enzyme can be used to monitor inhibitors of activity as follows: purified 

proMMPlS is activated using ImM amino phenyl mercuric acid (APMA), 20 hours at 21°C; 
the activated MMP13 (1 1 .25ng per assay) is incubated for 4-5 hours at SS^'C in assay buffer 
(O.IM Tris-HCl, pH 7.5 containing O.lMNaCl, 20mM CaC12, 0.02 mM ZnCland o;05% 
(w/v) Brij 35 using the synthetic substrate 7-methoxycoimaarin-4- 

20 yl)acetyLProXjeu.Gly.Leu.N-3K2,4-dinitrophenyl)-I^2,3-^a^ in 
the presence or absence of inhibitors. Activity is determined by measuring the fluorescence at 
Aex328nmand^m393nm. Percent inhibition is calcidated as follows: % Iphibition is equal 
to the [Huorescencepius inhibitor - Fluorescenccbackground] divided by the pFluorescencemintts inhibitor 
- Huorescencebackground]* 

25 A sinwlar protocol can be used for other expressed and purified pro MMPs using 

substrates and buffers conditions optimal for the particular MMP, for instance as described in 
C. Graham Knight et al., (1992) EEBS Lett 296(3):263-266. 

Adamalvsin family indudlng for example TNF convertase 
30 The ability of the compounds to inhibit pioTNF-a convertase enzyme (TACE) may be 

assessed using a partially purified, isolated enzyme assay, the enzyme being obtained firom the 
membranes of TEEP-1 as described by JL M. Mohler et a/., (1994) Nature 370:218-220. The 



5 
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puiified enzyme activity and inhibition thereof is detennined by incubating the partially 
purified enzyme in the presence or absrace of test compounds using the substrate 
4\5'-Dimethoxy-fluoresceinylSerJro.Leu.Ala.Gln.Ala.Val,Arg.Se 

succinimid-l"yl)-fluoiescem)-NH2 in assay buffer (50mM Tris HQ, pH 7.4 containing 0.1% 

5 (w/v) Triton X-100 and 2mM CaClz), at le^'C for 4 hours. The amount of inhibition is 
detennined as for MMP13 except Xex 485nm and Xem 538nm were used. The substrate was 
synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-NH-Rink- 
MBHA-polystyrene resin either manually or on an automated peptide synthesiser by standard 
methods involving the use of Fmoc-amino acids and 0-benzotriazol-l-yl-N4Srj!^',Nr- 

10 tetramethyluionium hexafluorophosphate (HBTU) as coupling agent with at least a 4- or 5- 
f old excess of Fmoc-amino acid and HBTU. Ser^ and Pro^ were double-coupled. The 
following side chain protection strategy was employed; Ser^(But), Gln^(Trityl), Arg*'^^(Pmc or 
Pbf), Ser^'^^'^^CTrityl), Cys^^(Trityl). Following assembly, the N-tenninal Fmoc-piotecting 
group was removed by treating the Fmoc-peptidyl-resin with in DMF. The amino-peptidyl- 

15 resin so obtained was acylated by treatment for 1.5-2hr at 70°C with 1.5-2 equivalents of 4\5'- 
dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna & Ullman, (1980) Anal Biochem. 
108:156-161) which had been preactivated with diisopropylcarbodiimide and 1- 
hydroxybenzotriazole in DMF]. The dimethoxyfluoresceinyl-peptide was then simultaneously 
deprotected and cleaved from the resin by treatment with trifluoroacetic acid containing 5% 

20 each of water and triethylsilane. The dimethoxyfluoresceinyl-peptide was isolated by 

evaporation, trituration with diethyl ether and filtration. The isolated peptide was reacted with 
4-CNf-maleimido)-fluorescein in DMF containing diisopropylethylamine, the product purified * 
by RP-HPLC and finally isolated by fireeze-drying from aqueous acetic acid. The product was 
characterised by MALDI-TOF MS and amino acid analysis. 

25 

Natural Sutstrafeis " ' " " ' 

The activity of the compounds of the invention as inhibitors of aggrecan degradation 

may be assayed using methods for example based on the disclosures of E. C. Amer et al.^ 

(1998) Osteoarthritis and Cartilage 6:214-228; (1999) Journal of Biological Chemistry, 274 
30 (10). 6594-6601 and the antibodies described therein. The potency of compounds to act as 

inhibitors against collagenases can be detennined as described by T. Cawston and A. Barrett 

(1979) Anal. Biochem. 99:340-345. 
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Inhibition of metalloproteinase activity in cell/tissue based activity 
Test as an agent to inhibit membrane sheddases such as TNF convertase 

The ability of the compounds of this invention to inhibit the cellular processing of 
5 TNF-a production may be assessed in THP-1 cells using an ELJS A to detect released TNF 
essentially as described K. M. Mohler et al, (1994) Nature 370:218-220. In a similar fashion 
the processing or shedding of other membrane molectiles such as those described in N. M. 
Hooper et cU., (1997) Biochem. J. 321:265-279 may be tested using appropriate cell lines and 
with suitable antibodies to detect the shed protein. 



Test as an agent to inhibit cell based invasion 

The ability of the compound of this invention to inhibit the migration of cells in an 
invasion assay may be determined as described in A. Albini et al.y (1987) Canc^ Research 
47:3239-3245. . , . - * . / ...... 

15 

Test as an agent to inhabit whole blood TNF sheddase activity 

The ability of the compounds of this invention to inhibit TNF-a production is assessed 
in a human whole blood assay where LPS is used to stimulate the release of TNF-a. 160pl of 
heparinized (lOUnits/ml) human blood obtained from volunteers, was added to the plate and 

20 incubated with 20pl of test compound (duplicates), in RFMI1640 + bicarbonate, penicillin, 
streptomycin, glutamine and 1% DMSO, for 30 min at 37**C in a humidified (5%C02/95%air) 
incubator, prior to addition of 20pl LPS (E. coli. 0111:B4; final concenttatipn lOpg/ml). Eadi 
assay includes controls of neat blood incubated with medium alone or LPS (6 wells/plate of 
each). The plates are then incubated for 6 hours at 37°C (humidified incubator), centrifuged 

25 (2000rpm for 10 min; 4°C ), plasma harvested (SO-lOOpl) and stored in 96 well plates at - 
70^C before subsequent analysis for TNF-a concentration by ELIS A. 

Test as an agent to inhibit in vitro cartilage degradation 

The ability of the compounds of tins invention to hahibit the degradation of the 
30 aggrecan or collagen components of cartilage can be assessed essentially as described by K. 
M. Bottomley et al., (1997) Biochem J. 323:483-488. 



10 
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Tn vivo assessment 

Test as an anti-TNF agent 

The ability of the compounds of this invention as in vivo TNF-a inhibitors is assessed in the 
rat. Briefly, groups of female Wistar Alderley Park (AP) rats (90-lOOg) are dosed with 

5 compound (5 rats) or drug vehicle (5 rats) by the appropriate route e.g. peroral (p.o.), 
intt^^toneaTo.pOrsu^^^ (IlP"S)'cEaUiM^ 
(30|Jig/rat i.v.). Sixty minutes following LPS challenge rats are anaesthetised and a terminal 
blood sample taken via the posterior vena cavae. Blood is allowed to clot at room temperature 
for 2hours and serum samples obtained. These are stored at -20°C for TNF-a ELIS A and 

10 compound concentration analysis. 

Data analysis by dedicated software calculates for each compoimd/dose: 
Percent inhibition of TNF-O^ Mean TNF-a (Vehicle contron - Me an TNF-a fTreated) X ICQ 

Mean TNF-a (Vehicle control) 

15 

Test as an anti^arthritic agent 

Activity of a compound as an anti-arthritic is tested in the collagen-induced arthritis 
(CIA) as defined by D. E. Trentham et al., (1977) J. Exp. Med. 146,:857. lii this model acid 
soluble native type n collagen causes polyarthritis in rats when administered in Freunds 
20 incomplete adjuvant Similar conditions can be used to induce arthritis in mice and primates. 

Pharmaceutical Compositions 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula (1), or a pharmaceutically 
25 acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association 
with a pKariMceutic2flly-accep^ diluent of earner. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
30 adnodnistration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using 
conventional excipients. 
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The pharmaceutical compositions of this invention will nomially be administered to 
humans so that, for example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably 0.5 
to 30 mg^g body weight) is received. This daily dose may be given in divided doses as 
necessary, the precise amount of the compound received and the route of administration 
5 depending on the wei^t, age and sex of the patient being treated and on the particular disease 
condition being treated according to principles known in the art. 

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this 
invention. 

10 Therefore in a further aspect of the present invention there is provided a compound of. 

tile formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man 
by therapy. 

Also prpvided is a compound of tiie formula (1), or a pharmaceutically acceptable salt 
15 or m vivo hydrolysable ester thereof, as defined hereinbefore, for use in a method of treating a 
- disease condition mediated by one or more metalloproteinase enzymes and in particular a 
disease condition mediated by TNF 

Further provided is a compound of the formula (1), or a pharmaceutically acceptable 
salt or in vivo hydrolysable ester thereof, as defined hereinbefore, for use in a method of 
20 treating inflammatory diseases, autoimmune disease^, allergic/atopic diseases, transplant 
rejection, graft versus host disease, cardiovascular disease, reperfiision injury and malignancy 
in a warm-blooded animal such as man. In particular a compound of the formula (1), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore, 
is provided for use in a method of treating rheumatoid arthritis, Crohn's disease and psoriasis, 
25 and especially rheumatoid arthritis. 

According to an additional aspect of the invention there is provided a compound of the 
formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore, for use as a medicament. 

Also provided is a compoimd of the formula (1), or a pharmaceutically acceptable salt 
30 or in vivo hydrolysable ester thereof, as defined hereinbefore, for use as a medicament in the 
treatment of a disease condition mediated by one or more metalloprotdnase enzymes and in 
particular a disease condition mediated by TNF-OL 
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Further provided is a corp.pound of the formula (1), or a phannaceutically acceptable 
salt or in ^dvo hydrolysable ester thereof, as defined hereinbefore, for use as a medicament in 
the treatment of inflammatory diseases, autoimmune diseases, allergic/atopic diseases, 
transplant rejection, graft versus host disease, cardiovascular disease, reperfusion injury and 
5 malignancy in a warm-blooded animal such as man. In particular a compovmd of the formula 
(i), or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined 
hereinbefore, is provided for use as a medicament in the treatment of rheumatoid arthritis, 
Crohn's disease and psoriasis, and especially rheumatoid arthritis. 

10 According to this another aspect of the invention there is provided the use of a 

compound of the formula (1), or a phannaceutically acceptable salt or in vivo hydrolysable 
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the 
treatment of a disease condition mediated by one or more metalloproteinase enzymes and in 
particular a disease condition mediated by TNF-a in a warm-blooded animal such as man. 

15 Also provided is the use of a compound of the formula (1), or a phannaceutically 

acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in the 
manufacture of a medicament for use in the treatment of inflammatory diseases, autoimmune 
diseases, allergic/atopic diseases, transplant rejection, graft versus host disease, cardiovascular 
disease, reperfusion injury and malignancy in a warm-blooded animal such as man. In 

20 particular the use of a compound of the formula (1), or a phannaceutically acceptable salt or in 
vivo hydrolysable ester fliereof , as defined hereinbefore, is provided in the manufacture of a 
medicament in the treatment of rheumatoid arthritis, Crohn's disease and psoriasis, and 
especially rheumatoid arthritis. 

25 According to a further feature of this aspect of the invention there is provided a 

metiiod of producing a metalloprotienase inhibitory effect in a" warm-blooded animal, such as 
man, in need of such treatment which comprises administering to said animal an effective 
amount of a compound of formula (1). 

According to a fiirther feature of this aspect of the invention there is provided a 

30 method of producing a TACE inhibitory effect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 
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According to this further feature of this aspect of the invention there is provided a 
method of treating autoimmune disease, allergic/atopic diseases, transplant rejection, graft 
versus host disease, cardiovascular disease, r^rfusion injury and malignancy in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 
5 to said animal an effective amount of a compoimd of formula (1). 

Also provided is a method of treating rhemnatoid arthritis, Crohn's disease and 
psoriasis, and especially rheumatoid arthritis in a warm-blooded animal, such as man, in need 
of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 

10 

In addition to ttieir use in therapeutic medicine, the compounds of formula (1) and 
their pharmaceutically acceptable salts arc also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, 
15 monkeys, rats and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the altemative and preferred embodiments of the compounds of the 
invention described herein also apply. 

20 The compounds of this invention may be used in combination with other drugs and 

therapies used in the treatment of various inmiunological, inflammatory or malignant disease 

states which would benefit from die inhibition of TACE. 

If formulated as a fixed dose such combination products employ the compounds of this 

invention within the dosage range described herein and the other pharmaceutically-active 
25 agent within its approved dosage range. Sequential use is contemplated when a combination 

formulation is inappropriate. 

Examples 

The invention will now be illustrated by the following non-limiting examples in which, xmless 
30 stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25^C; 




(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 
mm Hg) with a bath temperature of up to 60°C; 

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin 

5 layer chromatography (TLC) was carried out on silica gel plates; where a '^ond Elut" column 
^is"r5erred to^ lius'means a column containing lOg or 20g of silica of 40 micron particle size, 
the silica being contained in a 60ml disposable syringe and supported by a porous disc, 
obtained from Varian, Harbor City, California, USA under the name **Mega Bond Elut Sr'. 
Where an "Isolute™ SCX column" is referred to, this means a column containing 
10 benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology Ltd., 
1st House, DufBcyn Industial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan, UK. Where 
Flashmaster Il is referred to, this means a UV driven automated chromatography unit supplied 
by Jones; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
15 illustration only; 

(v) yields, when given, are for illustration only and are not necessarily those which can be 
obtained by diligent process development; preparations were repeated if more material was 
required; 

(vi) when given, ^H NMR data is quoted and is in die form of delta values for major 

20 diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an 
internal standard, determined at 400 MHz using CDCI3 as the solvent unless otherwise stated; 
coupling constants (J) are given in Hz; 

(vii) chenoical symbols have their usual meanings; SI units and symbols are used; 

(viii) solvent ratios are given in percentage by volume; 

25 (ix) mass spectra (MS) were mn with an electron energy of 70 electron volts in the chemical 

- ionisation (APGI) mode using a direct exposure probe; where indicated ionisation was 

effected by electrospray (ES); where values for m/z are given, generally only ions which 
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the 
positive mass ion - (M+H)"*"; 

30 (x) LCMS characterisation was performed using a pair of Gilson 306 pumps with Gilson 233 
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry 
4.6x50 column C18 with 5 micron particle size. The eluents were: A, water with 0.05% 
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foimic acdd and B, acetonitrile with 0.05% formic acid. The eluent gradient went from 95% A 
to 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where 
values for na/z are given, generally only ions which indicate the parent mass are .reported, and 
unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)"^ and 
5 (xi) the foUowmg abbreviations are used: 

DMSO dimethyl sulphoxide; 

DMF AT-dimethylformamide; 
DCM dichloromethane; 
NMP JV-methylpyrrolidinone; 
DIAD Di-w<?propylazodicarboxylate 



10 



15 



IJIMDS orLiHMDS Lithium bis(trimethylsilyl)amide 

MeOH Methanol 

RT Room temp^ture 

TFA Trifluoroacetic acid 

EtOH ethanol 

EtOAc ethyl acetate. 

THF tetrahydrofiiran 

DIBAL Di-wobutylaluminium hydride 



20 



EXAMPLE 1 

(R/S)-5.(l-{3-Methyl-344-(2.methyl-qumolin-4-ylmethoxy>^ 
yl}-ethyl)-imidazolidine-2,4-dione 




25 To a stirred solution of 2-{3-methyl-3-[4-(2-methyl-quinolin-4-yhnethoxy)-phenyl]-2-oxo- 
pyrrolidin-l-yl}-propionaldehyde prepared below) (540mg, 1.34mmol) in ethanol (5ml) and 
water (5ml) was added ammonium carbonate (770mg, S.Onomol) and potassium cyanide 
(174mg, 2.68mmol). The mixture was heated to reflux for 1.5 h before addition of a further 
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portion of ammonium carbonate (300mg, S.lmmol)- Heating was continued for Ih and the 
solution left to stand at room temperature for 40h. The solution was reheated to reflux for 3h, 
then evaporated under reduced pressure to give a yellow solid. The residue was partitioned 
between DCM (30ml) and water (30ml). The aqueous phase extracted with DCM (20ml) and 
5 combined organic phases dried (NaiSOA) and evaporated. Ihe crade product was purified by 
chrWatograpityOP^^ it 20g silica bond efute, eluent 2% MeOH / DCM^to give the 

product, as a mixture of 4 diastereoisomers, as a white foam (200mg, 0.42mmol). MS: 473. 

The starting material 2-{3-methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 
10 pyn:olidin-l-yl}-propionaldehyde was prepared as follows : 



0) To a solution of R-2-[3-(4-hydroxy-phenyl)-3-methyl-2-oxo-pyrrolidin- 1-yl]- 

propionic acid methyl ester§ (725mg, 2.62mmol) in DMSO (30ml) was added 4- 
chloromethyl-2-methylquinolinet (500mg, 2.62mmol), caesium carbonate (1.7g, 

15 5.2 mmol) and tetra-n-butylammonium iodide (l.Og, 2.6 mmol). The resultant 

solution was stirred at 60 ^^C for 75 mins. The reaction mixture was allowed to 
cool then diluted with EtOAc (200ml) and washed with brine (3x100ml). The 
organic phase was dried (Na2S04), evaporated and purified by chromatography 
(Hashmaster H, 50g silica bond elute, eluent 50-^100% EtOAc / isohexane) to 

20 giveR-2-{3-methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 

pyrrolidin-l-yl}-propionic acid methyl ester (780mg, l.Smmol) as an oil. NMR: 
1.43 (d, 3H). 1.55 (s, 3H), 2.21 (m, IH), 2.41 (m, IH), 2.75 (s, 3H), 3.31 (m, IH), 
3.45 (m, IH), 3.74 (s, 3H), 4.93 (q, IH), 5.48 (s, 2H), 6.99 (d, 2H), 7.36 (d, 2H), 
7.45 (s. IH), 7.52 (m, IH), 7.71 (m, IH), 7.92 (d, IH), 8.07 (d, IH); MS 433. 

23 "(ii) R-2-"f3-Me'fhyl-3-[4-(2-methy^^^ 

yl}-propionic acid methyl ester (780mg, l.Smmol) was azeotroped with toluene 
and dissolved in DCM (10ml) and the solution cooled to -78°C. To this was 
added a solution of DEAL (l.OM in DCM, 3.6mmol, 3.6ml) dropwise over 10 
mins. The solution was stirred at -78°C for 2h, before quenching with saturated 

30 ammonium chloride solution and allowing to warm to room temperature. The 

solution was then diluted with water (20ml) and DCM (20ml) and the aqueous 



100828 




f -55- 

phase extracted with DCM (3x30ml). The combined organic layers were dried 
CNa2S04), concentrated and purified by chromatography (Flashmaster n, 20g silica 
bond elute, eluent 50-*100% EtOAc / isohexane) to give 2-{3-meti[»yl-3-[4-(2- 
methyl-quinoHn-4-ylmethoxy>phenyl]-2-oxo-pyrrolidin-l-yl}-propionaldehyde as 
5 a 2:1 mixture of diasteieoisomers (540mg, 1.34mmol). NMR: 1.37 (d, 3H, major 

isomer), 1.40 (d, 3H, minor isomer), 1.56(s, 3H, minor isomer), 1.59(s, 3H, major 
isomer), 2.22-2.28 (m, IH), 2.45-2.51(m, IH), 2.75(s, 3H), 3.26-3.36 (m, 2H), 4.71 
(q, IH), 5.49 (s, 2H), 7.00 (d, 2H, minor isomer), 7.01 (d, 2H, major isomer), 7.36 
(d, 2H, major isomer), 7.40 (d, 2H, minor isomer), 7.45 (s, IH), 7.53 (m, IH), 7.71 
10 (m, IH), 7.92 (d, IH), 8.07 (d, IH); MS: 403. 

§ The synthesis of this starting material has been described in W09918974 and has CAS 
Registry iiumber 223406-12-0. 

t The synthesis of the 4-chloromethyl-2-methylquinoline has bean described in W09965867 
and has CAS Registry number 288399-19-9. 

15 

EXAMPLE 2 

fft/S)-5-{3-Me&yl-3-[4-(i2-methyl-quInolin-4-ylmeflioxy)-phenyl]-2-oxo-pyr^ 
ylmethyl}-iiiiidazoIidme-2,4-dione 




20 

To a stirred solution of {3-methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 
pyErolidin-l-yl}-acetaIdehyde (prepared below) (450mg, 1.16mmol) in etfaanol (5ml) and 
water (Sml) was added ammo nium carbonate (668mg, 7.0mmol) and potassium cyanide 
25 (151mg, 2.3mmol). The naixtute was heated to reflux for 3 h before addition of a further 
portion of ammonium carbonate (30Qmg, 3.1mmol). Ifeating was continued for 1 h and tiie 
scdution allowed to cool and evaporated. The residue was partitioned between DCM (30ml) 
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and water (SOml). The aqueous phase extracted with DCM (SOml) and combined organic 
phases dried (Na2S04) and evaporated. The crude product was purified by chromatography 
(Rashmaster II, 20g silica bond elute, eluent 2%— >5% MeOH in DCM) to give the product, 
as a mixture of 2 diasteoisomers, as a white foam (130mg, 0.28mmol). MS: 457. 



The starting material {3-Methyl-3-[4-(2-methyl-quinolin-4-ylmethoxy)-phenyl]-2-oxo- 
pyirolidin-l-yl}-acetaldehyde was prepared as follows : 

(i) To a solution of 2-(4-benzyloxy-phenyl)-2-methyl-4-oxo-butyric add methyl 
estert (3.71g, 11.9nmiol) in 1,2-dichloroethane was added gjycine methyl ester 

10 hydrochloride (1.6g, 12.7rDmol) and diisopropylethylamine (2.3ml, 13.2 mmol). 

The resultant solution was stirred at room temperature for 90 min before addition 
of sodium triacetoxyborohydride (3.3g, 15.5mmol). The reaction mixture was 
stirred for a further 2h, before addition of DCM (150ml) and brine (150ml). The 
aqueous phase was extracted with DCM (150ml). The combined organic phases 

15 were dried (Na2S04) and evaporated. The resultant oil was dissolved in toluene 

(50ml) and heated to 90^C for 1 h, allowed to cool, evaporated and purified by 
chromatography (Flashmaster H, lOOg silica bond elute, eluent 20% EtQAc / 
isohexane) to give [3-(4-benzyloxy-phenyl)-3-methyl-2-oxo-pyirolidin-l-yl] -acetic 
acid methyl ester (2.18g, 6.2 mmol) as a white solid. NMR: 1.55 (s, 3H), 2.19 (m. 



20 IH), 2.43 (m, IH), 3.41 (m, 2H), 3.73 (s, 3H), 4.13 (s, 2H), 5.04 (s, 2H), 6.93 (d, 

2H) 7.29-7.43 (m, 7H); MS 354. 

(ii) To a solution of [3-(4-benzyloxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic 
acid methyl ester (2.18g, 6.2 mmol) in ethanol (50ml) was added cyclohexene (6.3 
ml, 62nmiol) and 10% Pd/C (l.Og). The reaction mixture was heated under reflux 
25 for Ih. The feiacfion niixfOre was allowed fo cool and evaporated To give [3-(4-" " 
hydroxy-phenyl)-3-methyl-2-oxo-pynx)lidin-l-yl]-acetic acid methyl ester as an oil 
(1.6g, 60.8nmiol). NMR 1.55(s,3H), 2.19 (m, IH), 2.42 (m, IH), 3.44 (m, 2H), 
3.74 (s, 3H), 4.13 (s, 2H), 6.74 (d, 2H), 7.24 (d, 2H). MS 264. 



(iii) To a solution of [3-(4-hydroxy-phenyl)-3-methyl-2-oxo-pyrrolidin-l-yl]-acetic acid 
30 methyl ester (l.Og, 3.8mmol) in DMSO (30ml) was added 4-chloromethyl-2- 
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methylquinolinet (725mg, S.Smmol), caesium carbonate (2.48g, 7.6 mmol) and 
tetra-n-butylammonium iodide (1.4g, 3.8 nnnol). The resultant solution was 
stirred at 60 °C for 90 min. The reaction mixture was allowed to cool then diluted 
with EtOAc (200ml) and washed with brine (3 x 100ml). The organic phase was 
5 dried (Na2S04), evaporated and purified by chromatography (Hashmaster II, 50g 

silica bond elute, eluent 50->100% EtOAc / isohexane) to give {3-Methyl-3-[4-(2- 
methyI-quinolin-4-ylmethoxy)-phenyl]-2-oxo-pycrolidin-l-yl}-acetic acid methyl 
ester (LOg, 2.4nmiol) as an oil. NMR: 1.57 (s, 3H), 2.21 (m, IH), 2.44 (m, IH), 
2.75 (s, 3H), 3.44 (m, 2H), 3.74 (s, 3H), 4.15 (s, 2H), 5.49 (s, 2H), 7.00 (d, 2H), 
10 7.39 (d, 2H), 7.47 (s, IH), 7.53 (m, IH), 7.71 (m, IH), 7.92 (d. IH), 8.07 (d, IH); 

MS 419. 

(iv) {3-Methyl-3-[4-(2-methyl-qmnoUn-4-ylmethoxy)-phenyl]-2-oxo-pyrroHdin-l-yl}- 
acetic acid methyl ester (500mg, 1.16mmol) was azeotroped with toluene and 
dissolved in DCM (6nd) and the solution cooled to -78^C. To this was added a 

15 solution of DIB AL (1 .OM in DCM, 2.3mmol, 2.3ml) dropwise over 10 minutes. 

. The solution was stirred at -78°C for 1 h, before quenching with saturated 
animonium chloride solution and allowing to warm to room temperature. The 
solution was flien diluted with water (lOml) and DCM (10ml) and the aqueous 
phase extracted with DCM (3x30ml). The organic phase was dried (Na2S04), and 

20 evaporated to give the crude aldehyde which was used without further purification. 

MS: 489. 

$ The synthesis of this starting material has been described in W099 18974 and has CAS 
Registry number 223406-00-6. 

25 t The synthesis of the 4-chloromethyl-2-methylquinoline has been described in W09965867 
and has CAS Registry number 288399-19-9. 
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CLAIMS 

We claim: ^ 

1. A compound of fonnula (1), a phacmaceutically acc^table salt or in vivo hydrolysable 
ester thereof: 

5 ' ~ ' ' '■ 

Y2 




B — (CRi2R^3)^— O 

foimula (1) 

. wherein: 
10 and Y^ are independently O or S; 

zisNR*,OorS; 

n is Oct 1; 

15 

W is NR\ CR}R^ or a bond; 

V is C(=0), NR"C(=0), NR"S02, SO2 or a group of formula (A): 

O 

R14 




20 fonnula (A) 

whrae the gcoiq) of formula (A) is bonded through nitrogen to W of formula (1) and through 
carbon * to phaiyl of fonnula (1); 



t is 0 or 1; 
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B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groupis independently selected from nitro, trifluoromethyl, 
tnfluoromethoxy, halo, cyano, Ci-4alkyl (optionally substituted by or one or more halo), C2- 

5 4alka(iyl (optionally substituted by halo or R^, C2.4alkynyl (optionally substituted by halo or 
R^), C3-6cycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl 
(optionally substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci-4alkyl), -SR^\ ^OR^\ --SO2R", --SOzNR^R^^ -NR^SOsR", -NHCONR^^^ -OR^ - 

10 NR -CONR^R^^ and -NR^COR^^; or B is Ca^alkenyl or C2-4alkynyl, each being 
optionally substituted by a group selected from Cj^alkyl, Ca-ecycloalkyl, aryl, hetCToaryl, 
heterocyclyl wh^eby this group is optionally substituted by one or more halo, nitro, cyano, 
trifluoromefliyl, trifluoromethoxy, --CONE^R^ ^ONR^^^ "SO2R", -S02NR^*^ - 
NR^SOiR^^, Ct-4alkyl and Ci^alkoxy; with the provisos that: 

15 when V is a group of formula (A), C(=0), NR^^C(=0) or NR^^S02; or when V is SO2 and n is 
1 and W is NR\ CR^R^ or a bond; or when V is SO2 and n is 0 and W is CR^R^; then B is a 
group selected from aiyl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independenfly selected from nitro, tiifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci-4alkyl (optionally substituted by R^ or one or more halo), C2- 

20 4alkenyl (optionally substituted by halo or R^, C24alkynyl (optionally substituted by halo or 
R^), C3-6cycloalkyl (optionally substituted by R^ or one or more halo), Cs^ycloaltenyl 
(optionally substituted by halo or R^, aiyl (optionally substituted by halo or Ci^alkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), hetCTOcyclyl (optionally substituted by 
Ci^alkyl), -SR", -SOR", -S02R^\ -S02NRV^ -NR^S02R", --NHCONR^^^ -OR^ 

25 NR^^^, ^ONR^R^^ and --NR^COR^^ or B is C2^alkenyl or Cs^alkynyl, each being 
optionally substituted by a group selected from Ci-4alkyl, Ca-^cycloalkyl, aryl, heteroaryl, 
heterocyclyl whereby this group is optionally substituted by one or more halo, nitro, cyano, 
tiifluoromethyl, trifluoromethoxy, -CONHR^, -CONRV^, -S02R^\ -S02NR^R^^ - 
NR^S02R^S Ci-4alkyl and Ci^alkoxy; and 

30 when V is SO2 and n is 0 and W is NR^ or a bond ; then B is a group selected from Wcyclic 
aryl , bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 
by one or more groups independently selected from nitro, trifiuoromethyl, trifluoromethoxy. 
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halo, cyano, Ci^alkyl (optionally substituted by or one or more halo), Ca^alkenyl 
(optionally substituted by halo or R^), C2-4alkynyl (optionally substituted by halo or R^, C3- 
ecycloalkyl (optionally substituted by R^ or one or more halo), Cs-ecycloalkenyl (optionally 
substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 
5 (optionally substituted by halo or Ci-4alkyl), heterocyclyl (optionally substituted by Ci^alkyl), 

' -SR^^OR";-iso2R^^',-sb2m^ 

CONR^^^ and -NR^COR^^; or B is C2^alkenyl or Ca^alkynyl, each being optionally 
substituted by a group selected from Ci^alkyl, Cs-ecycloalkyl, aryl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 
10 trifluoromeflioxy, -CONHR^, -CONR^^^, .-S02R^\ -S02NR^R^^ -NR^S02R^\ Ci^alkyl 
and Ci^alkoxy; 



R^ and R^ are independenfly hydrogen or a group selected from Ci-ealkyl, Ca-ealkenyl, C2- 
ealkynyl, Cs-ecycloalkyl and Cs-ecycloalkenyl where the group may be optionally substituted 
15 by halo, cyano, nitro, hydroxy or Ci-4alkoxy; 

R^, R"*, R^ and R^ are independently hydrogen or a group selected from Ci^alkyl, C2-6alkenyl, 
C2^alkynyl, Cs-acycloalkyl, Cs-ecycloalkenyl, aryl, heteroaryl and heterocyclyl where the 
group is optionally substituted by one or more substituents independentiy selected from halo, 
20 nitro, cyano, trifluoromethyl, trifluoromethyloxy, Ci^alkyl, Ca^alkenyl, C2-4alkynyl, C3. 
6cycloallcyl (optionally substituted by one or more R^^), aryl (optionally substituted by one or 
more R^*^), heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR^^, 
-SOR'\ -^02R^^ -COR^^ -C02R^^ -CONR^^R^^ -NR^^COR'^ -^OzNR^^R^ and- 
NR^^S02R^^; 

25 

- or R^ and R^ together with the nitrogen or carbon and carbon to which they are respectively - 
attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
nitrogen by one or more Ci^alkyl; 

30 
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or and R"* together fonn a saturated 3- to 7-membered ring optionally containing a 
heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci^alkyl; 

5 or R^ and R^ together with the caxbon atoms to which they are attached fonn a saturated 3- to 
7-membered ring optionally containing a heteroatom group selected from NH, O, S, SO and 
SO2 where the ring is optionally substituted on carbon or nitrogen by one or more Ci^alkyl; 

or R^ and R^ togetherform a saturated 3- to 7-membered ring optionally containing a 
10 heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon or nitrogen by one or more Ci^alkyl; 

R^ is hydrogen or a group selected from Ci^alkyl, C2^alkenyl, C2^alkynyl, heteroalkyl, C3- 
7cycloalk/l, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by halo, 

15 Ci-4alkyl, Ci^alkoxy, Cs-vcycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and 
wherein the group from which R^ may be selected is optionally substituted on the group 
and/or on its optional substituent by one or more substitutents independently selected from 
halo, cyano, Ci-4alkyl, nitro, haloCi-4alkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi^alkyl, C3. 
7cycloalkyl, heterocyclyl, Ci_4alkoxyCi-4alkyl, haloCi-4alkoxyCi^alkyl, carboxyCi^alkyl, - 

20 OR^\ -C02R^\ -SR^, -SOR^, -^OaR^, -NR^^COR^^ -<:ONR^^R^2 and -NHCONR^^R^^; 

or R^ and R^ togeth^ with the carbon atoms to which they are each attached and (CR^R^)n 
form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or nitrogen by 
25 one or more Ci^alkyl; 

R^ is selected from hydrogen, Ci^alkyl and haloCi-6alkyl; 

R^ and R^^ are independently hydrogen, Ci^alkyl or Cs-ecycloalkyl; 

30 

or R^ and R^® together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring; 
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R" is Ci^alkyl or Ca^cycloalkyl; 

and R" are ind^endently selected from hydrogra, Ci^attyl and Cs-ecycloalkyl; 

5 

-R^^ is hydrogen. -N R^^ 6fCUaiq'T(<^lioiialIysu6^^ ^NR^^r 

r", R^ and R^ are ind^ndently hydrogen or d^alkyl; 

R" is selected from halo, Ci-ealkyl, Ca^cycloalkyl and Ci^alkoxy; 

10 

R" is hydrogen or a group selected from Ci-eallQd, Ca^scycloalkyl, Cs^cycloalkenyl, saturated 
heterocyclyl, aryl, heteroaiyl, arylCi-4alkyl and heteroarylCi.4alkyl where the group is 
optionally substituted by one or more halo; 

15 R^^ and R^ are independently a group selected from Ci^alkyl, Ca^ycloalkyl, Cs- 

ecycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^alkyl 
where the group is optionally substituted by one or more halo; 

R^ is hydrogen, Ci-galkyl or Cs^ycloalkyl; 

20 

or R" and R^ together with tiie nitrogen to which they are attached form a heterocyclic 4- to 
7- membered ring; 

R^* and R^ are independently hydrogen, Ci-4alkyl, haloQuialkyl, aryl, arylCi.4all£yl and 
25 benzoyl. 

2. A compound of formula (1), a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof: 
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B — (CRi2Ri3)j— O 




fomnila (1) 



wherein: 

and are independently O or S; 

5 

zisjNR^OorS; 
n is 0; 

10 W is NR^ or a bond; - 
VisS02; 
tisOorl; 

15 

B is a group selected from aryl, heteroaryl and heterocyclyl where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by or one or more halo), Cz. 
4alkenyl (optionally substituted by halo or R*), Cz^alkynyl (optionally substituted by halo or 

20 R'), Ca^ycloaliyl (optionally substituted by R* or one or more halo), Cs^ycloalkenyl 
(optionally substituted by halo or R*), ar^ (optionally substituted by halo or Ciujalkyl), 
heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by 
Ci^alkyl), -SR^ SOR^\ -SO2R'. -SOaNR'R'", -NR'SOjR", -NHC0NR^'°, -OR^ - 
CONR^^° and -NR^COR^° ; or B is Ca^alkenyl or Ca^alkynyl, each being optionaUy 

25 substituted by a group selected from Ci^alkyl, Ca^ycloallsyl, aiyl, heteroaryl, heterocyclyl 
whereby this group is optionally substituted by one or more halo, nitro, cyano, trifluoromelhyl. 
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trifluoromethoxy, -<:ONHR^ -<:0NRV°, -SO2R", -SOzNR^R^®, "-NR^S02R^\ Ci^alkyl 
and Ci^alkoxy; 

provided that when t is 0 and B is monocyclic aryl, monocyclic heteroaryl or monocyclic 
heterocyclyl then the monocyclic group that is B is substituted on the carbon or nitrogen 
5 adjacent to the atom to which the oxygen is attached, by a group described above; 

is hydrogen or a group selected from Ci-4alkyl, Ca^alkenyl, C2-4alkynyl, Cs-scycloalkyl and 
cyclopentenyl where the group may be optionally substimted by halo, cyano, nitro, hydroxy or 
Ci^alkox}^; 

10 

and R^ are independently hydrogen or a group selected from Ci-4alkyl, C2-4alkenyl, C2- 
4alkynyl, C3-4cycloalkyl, cyclopentenyl, aryl, heteroaryl and heterocyclyl where the group is 
optionally substituted by one or more substituents independenfly selected from halo, nitro, 
cyano, trifluoromethyl, trifluoromethyloxy, Ci^alkyl, C2-4alkenyl, C2-4alkynyl, Ca-^cycloalkyl 
15 (optionally substituted by one or more R^^), aryl (optionally substituted by one or .more R^^), 
heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR^^, -SOR^^, - 
S02R^^-C0NR^^R^^ and-NR^^COR^^ 

or B} and R^ togetiher widi the nitrogen or carbon and carbon to which they are respectively 
20 attached form a saturated 3-7-membered ring optionally containing 1 or 2 heteroatoms groups 
selected form NH, O, S, SO and SO2 where the ring is optionally substituted on carbon or 
nitrogen by one or more Ci-4alkyl; 

or R^ and R^ together form a saturated 3- to 7-membered ring optionally containing a 
25 heteroatom group selected from NH, O, S, SO and SO2 where the ring is optionally 
- substituted on carbon or nitrogen by one or more Cr-4alkyl - - - 

R^ is hydrogen or a group selected from Ci^alkyl, heteroalkyl, Ca-scycloalkyl, aryl, heteroaryl 
or heterocyclyl where the group is optionally substituted by halo, Ci-4alkyl, C^alkoxy, C3- 
30 scycloalkyl, heterocyclyl, aryl, heteroaryl and heteroalkyl; and wherein the group from which 
R^ may be selected is optionally substituted on the group and/or on its optional substituent by 
one or more substitutents independently selected from halo, cyano, Ci^alkyl, nitro, haloCi. 
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4alkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi^alkyl, Ca-scycloalkyl, heterocyclyl, Ci- 
4alkoxyCi-4alkyl, haloCi^alkoxyCi^alkyl, carboxyCi^alkyl, -OR^\ -<:0^^\ -SR^, -SOR^, 
-SOsR^, -CONR^^R^^ and -NHCONR^^R^^; 

5 or and R^ together with the carbon atoms to which they are attached form a saturated 5- to 
7-membered ring optionally containing a het»x>atom group selected from NH, O, S and SO2 
where the ring is optionally substituted on carbon or nitrogen by one or more Cl-4alkyl; 

R^ is selected from hydrogen, Ci-4alkyl and haloCi^alkyl; 

10 

R^ and R^° are independently hydrogen, Ci-4alfcyl or Cs-scycloalkyl; 

or R^ and R^° together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membeiedring. 



R^^ and R^^ are independently selected from hydrogen, Ci^alkyl and C3-4cycloalkyl; 
20 R*^ishydrogCTorCi-4alkyl; 

R^'^ is selected from halo, Ci-4alkyl, Cs-scycloalkyl and Ci^alkoxy; 

R^^ is hydrogen or a group selected from Ci-4alkyl, Ca-scycloalkyl, Cs^cycloalkenyl, saturated 
25 heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^alkyl where the group is 
optionally substituted by one or more halo; 

R^^ and R^ are independently a group selected from Ci^alkyl, Ca-scycloalkyl, C5. 
ecycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi-4alkyl and heteroarylCi^alkyl 
30 wha:e the group is optionally substituted by one or more halo; 



15 



R" is Ci^alkyl or Ca-scycloalkyl; 



R is hydrogen, Ci-4alkyl or Ca-scycloalkyl; 
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or R^^ and together with the nitrogen to which they are attached form a heterocyclic 4- to 
6- membered ring; 

5 R^^ and R^ are independently hydrogen, Ci-4alkyl, haloCi-4alkyl, aryl, aiylCi^alkyl and 
benzoyl. 

3. A compound according to Claim 1 or Claim 2, for use as a medicament. 

10 4. Theuseof a compound according to Claim lor Claim 2 in the manufacture of a 
medicament in the treatment of a disease condition mediated by one or more 
metaUoproteinase enzymes. 

5. The use of a compound according to Claim 1 or Claim2 in the manufacture of a 
15 medicament in the treatment of a disease condition mediated TNF-a. 

6. A pharmaceutical composition comprising a compound according to Claim 1 or Claim 
2; and a pharmaceutically-acceptable diluent or carrier. 

20 7. A process for preparing a compound according to Claim 1 or Claim 2, comprising flie 
steps of converting a ketone or aldehyde of formula (2) into a compound of formula (1); 

o 

X 

p Hydantoin ^ vT 

(CRi2Rt3X-0^^^ B— {CRi2Ri3)j-0 R 

formula (2) formula (1) 



and thereafter if necessary: 

i) converting a compound of the formula (1) into another compound of the formula (1); 
25 ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 
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